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0 submit this Work Plan
[t consists of two voluymes:

he Work Plan; Volume 2 contains
» and they assume the use of

ies and subsurface contractors

s under our REM II contract.

These two volumes of the Work Plan are accompanied by three other
documents: an Interim Site Characterization Report, a Site Plan, and
a Project Operations Plan {POP). This makes a complete package. Only
the technical portion of the Work Plan and the Site Plan have been
revised from the draft documents submitted February 22, 1985,

CAMP DRESSER & McKEE INC.

Bychholz, Jr. .E.
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EXECUTIVE SUMMARY

This Work Plan describes the tasks to be performed for the Remedial Invest-
igation and the Feasibility Study (RI/FS) at the South Cavalcade Street
Site, Houston, Texas. The Work Plan has been prepared by Camp Dresser &
McKee Inc. (CDM) in accordance with the U.S. Environmental Protection
Agency's Work Assignment No. 46-6L56 under the REM Il - EPA Contract No.
68-01-6939/143/WP1, The principal purpose of the Remedial Investigation is
to characterize the South Cavalcade Street Site in terms of the nature and
the extent of contamination and its threat to human health and the environ-
ment. The Feasibility Study is the process of identifying, evaluating,

selecting the most feasible remedig) alternative in accordance with ac-
cepted standards.

and

The Work Plan has been prepared based on available information for the
South Cavalcade Street Site. The focus of the Work Plan is on the addi -
tional information and the evaluations needed tg provide a basis for se-
tecting the most cost-effective remedial alternative for the South Caval-
cade Street Site that responds to the established response ohjectives,
Supporting documents that have been prepared by CDM include the
Site Characterization Report" and “Site Plans
Street Site,

"Interim
" for the South Cavalcade

A fundamental assumption undertying the preparation of the Work Plan is
that the RI/FS will be performed by a Potential Responsible Party, Koppers
Company, Inc. (Koppers) of Pittsburyh, Pennsyltvania, and its subcontract-
ors, Qversight of the RI/FS will be performed by the 1.S. Eavironmental

Protection Agency (CPA) and its contractors to assure conformance with the
Work Plan and the Remedial Action Objectives.,

National Lumber and Creosoting Company began wood preserving and wood
treating operations on the site in 1911,

Aerial photos of the site show
that the processing/treatment facilities wepe concentrated in parts of the

southern portion of the site, with wood storage yards accupying the remain-
ing parts of the southern and central portions of the site.
portion of the site appears to have been 1aft vacant.

The northern
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In 1940, Koppers acquired the site from National Lumber and Creosoting
Company and continued operations until 1961. The Koppers operation on the
site involved both crecsoting and metal-salt wood pracessing in the same
locations as those used by National Lumber and Creosoting. However,
Koppers added a coal tar distillation plant on the east side of the site.

After ceasing operations on the South Cavalcade Street Site, Koppers dis-
rantled the wood treating and coal tar distillation facitities and sold the
site to Merchants Fast Motor Lines (Meridian Transport Campany}. Merchants
retained ownership of the western half of the southern portion of the site,
where they constructed a palletized trucking warehouse, and the central
third of the site, which they left undeveloped. The western half of the
southern portion of the site was sold to Rex King and is used by Palietized
Trucking, Inc. The narthern portion of the side was sold to the Baptist
Foundation of Texas; Transcon Trucking Lines and AJF Leasing currently
lease portions of this tract. The area surrounding the site has been de-
veloped principally for industrial and commerical use on the south, east,
and north sides. The east side of the site is bounded by a distribution
center for Mobil Qil Company and by low-income residential development.

In early 1983, the Harris County Metropolitan Transit Authority (MTA),
through the Houston Transit Consultants (HTG) investigated the potentiat
for developing the site as a railyard, shop, and terminal facility for its
proposed METRO-Stage One Regional Rail System. During the course of rou-
tine preliminary geotechnical investigations, McClelland Engineers, Inc.
(MEI) detected indications of probable contamination. The Texas Department
of Water Resources (TDWR) was notified and began an investigation. At the
same time, MTA through HTC and MEI retained Camp Dresser & McKee Inc. (COM)
to perform a comprehensive contaminant survey. Shortly after the survey
vids initiated, however, the bond referendum necessary for the continyed
development of the Houston Regional Rail System failed, and further work
was cancelled. Although COM's work was incomplete,

their three volume
report, “Cavalcade Contaminant Survey", dated July 11,

1983, nevertheless
provides the most detailed documentation of the nature and extent of

contamination at the South Cavalcade Street Site.
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in April 1984, TOWR recommended the Sauth Cavalcade Street Site for inclu-
sion on the updated Natiomal Priority List (NPL) with a Hazard Ranking of
38.7. In response to initiatives by TOWR, Koppers retained MEl to perform
further site investigatians. A MEI report, dated May 8, 1984, presents the
results of that study. On Octcber 2, 1984, the site was placed on the NPL,

CDM was assigned the site as EPA's contractor, under the REM Il program in
December, 1984,

The Work Plan details a total of sixteen tasks to be performed in carrying
out the Remedial Investigation and the Feasibility Study at the South

Cavalcade Street Site. These tasks are as follows: 23
(AN
TASK 0 - Develop Work Plan -
TASK 1 - Compile and Evaluate Background Information O
TASK 2 - Perfarm Field Investigationsg ©
TASK 3 - Perform Endangerment Assessment
TASK 4 - Prepare Immediate Remedial Investigation Report
TASK 5 - Prepare Draft Remedial Investigation Report
TASK 6 - Prepare Final Remedial Investigation Report
TASK 7 - Develop Remedial Alternatives
TASK 8 - Screen Remedial Alternatives
TASK 9 =~ Perform Laboratory Studies/Pilot Testing
TASK 10 - Evaluate Remedial Alternatives
TASK 11 - Develop Conceptual Design
TASK 12 - Prepare Draft Feasibility Study Report
TASK 13 - Prepare Final Feasibility Study Report
TASK 14 - Perform EPA Designated Activities

TASK 15 ~ Reporting and Management

The overall schedule for performing the Remedial Investigation and the Fea-
sibility 3Study is twenty months. The bulk of the work necessary to com-
plete Task 0 has already been performed in the development of the Work Plan
document, Interim Site Characterization Report, and the $ite Plans. The
only remaining portions of Task 0 to be performed are the development of
company- and site-specific health and safety plans, quality assurance and
quality control plans, field sampling and analytical plans, and a site
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management plan., Preparation of these plans by Koppers, subject to raview

ard approval {as appropriate) by EPA, are requisite to commencing onsite
work .

001227
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1.0 INTRODUCTION

This Hork Plan describes the tasks to be performed for the Remedial In-
vestigation and the Feasibility Study (RI/FS) at the South Cavalcade Street
Site in Houston, Texas. The Work Pian has been prepared by Camp Dresser &
McKee Inc. {CDM) in accordance with EPA's Work Assignment No. 46-6L56. The
underlying premise of the Work Plan is that the RI/FS work at the South
Cavalcade Street Site will be performed by a Potential Responsible Party,
Koppers Company, Inc. (Kappers) of Pittsburgh, Peansylvania, and its
subcontractors, Oversight of the RI/FS work will be performed by the .S.
Environmental Protection Agency (EPA) and its contractors to assure confor-
mance with the Work Plan and the Remedial Action Objectives.

The Work Plan has been prepared based on the available data for the South
Cavalcade Street Site., The principal purpose of a Remedial Investigation
is to ¢haracterize the site in terms of the nature and the extent of con-
tamination at the site and its threat to human health and the environment.
The Feasibility Study is the process of identifying, evaluating, and
selecting the most feasible remedial alternative in accordance with the

l National Contingency Plan.

0012285

The Work Plan focuyses on gathering and evaluating the information needed to
provide a basis for selecting one or more remedial alternatives for the
site. Coordination with other documents produced in parallel with the Hork
Plan is essential. The first of these documents, prepared by COM, is an
interim Site Characterization Report, containing a detailed description of
the site, its location, history of operations, previous investigations, and
remedial actions taken to date and of the aature of the problem. Also
included in the Interim Site Characterization Report are the resylts of the
Initial Site Investigation. The second document is the accumulated group
of Site Plans, graphically presenting the current and historic¢c use of the
site, locaiities where samples have bBeen obtained in the past, and the
proposed sampling localities, in an integrated fashion for easy reference.
The Site Plans also have been prepared by CDM, byt modifications or addenda
to the Site Plans are anticipated during the course of the Remedial
Investigation. h

1-1
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prepared:

& Health and safety plans, goeverning alt gn-

¢ Quality assupance and quality control plan
work, laboratory analyses
and data validation;

¢ Field sampling and analyses plan
the collection of Samples and foq

site investigations;

5, governing all on-site
s Work conducted by outside centractors

s+ governing specific procedures for

r the 1aboratory analyses and the
disposal of al excess materialg

¢ Site wmanagement plan, detailin

9 site operations and site security,
and including contingency plans; and
¢ Data management plan

» Containing the bagic guidelines for recording
and preserving data,

The Project Operations Plan (Por),

Prepared by COM s provided as ap
example. The POP is a combination

of site specifie health and safety
plans, quatity assurance ang qualty control plans

» and sampling and analy-
tical plans. It js 4 basic guidance document for

all field ang analytical
activities as well ag quality assurance throughout the RI/FS work,

1-2
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2.0 BACKGROUND

2.1 SITE LOCATION AND HISTORY

2.1.1 SITE LOCATION

The South Cavalcade Street Site is Tocated within the incorporated bound-
aries of the City of Houston, Texas,

the state's largest city and the fifth
largest in the nation.

The site covers about 69 acres in northeast Houston, about one mile soyth-

west of the intersection of Interstate Loop 610 North and U.S. Route 59

{Figure 2-1). The site is bounded on the north by Cavalcade Street, to the
south by Collingsworth Street, on the west by the Houston Belt and Terminal
{HBA&T) Railroad Passenger Main and Maury Street,

001230

and c¢n the east border by
tne HBAT Freight Main (now the Missouri and Pacific R.R.)

2.1.2 SITE PLAN

The present land use of the South Cavalcade Street Site is predominately

commercial, made up of several trucking firms. A sout~ern tract of about
28.3 acres, facing onto Collingsworth Street to the south
occupied by the Merchants Fast Motor Lines (

Meridian Transport Company) on the

» 1s presently
14.9 acres in the ownership of

Southwest side of the tract, and 13.4
acres to the south east owned by Rex King and occupied by Palletized
Trucking, Inc.

A central teact of some 18.2 acres is also owned by the Meridian Transport
Company and is presently idle (undeveloped) tand. The 22.5-acre northern
tract is owned by the Baptist Foundation of Texas and present]
the Transcon Trucking Lines and AJF Leasing, Inc.
accesses to the north onto Cavalcade Street.
present property ownership of the site.

Y occupied by
The northern tract
Figure 2-2 displays the

2-1
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2.1.3 HISTGRY OF SITE

The South Cavalcade Street Site has a 70+ year history of industrial/
commercial use with potential for long~term contaminant pollution of the
site. "Cavalcade Contaminant Survey“, a report in three vaolumes by Camp

Dresser & McKee, Inc. dated July 11, 1983, first documents the general

nature and extent of site poliution. Subsequently, the site was designated

by the U.S. Environmental Protection Agency (EPA) as a hazardous waste site

on the National Priority List (NPL) with a Hazardous Ranking Score {HRS) of
38.7.

The National Lumber and Creosoting Company (NLCC) operated a wood-treatment
An early aerial photo of the site
{1933) indicates the actual weed processing/treatment facilities used by
the NLCC were concentrated in the southern end of the site along Collings-
worth Street, with wood storage yards occupying the remaining southern and
central parts of the site and vacant (idle) lands in the northern third. A
neighboring commercial development of about three acres, immediately across
the Houston Belt and YTerminal (HB&T)} railroad main to the west of the site,
and 3lso fronting on Collingsworth Street, shows on the 1933 photo as well.
This property is identified at a later {and expanded acreage) stage as a
Mobil 011 Company products distribution center {wholesale).

In 1940, *he Koppers Company, Inc. {KC1} acquired the property from NLCC
and operated a wood treating facility and coal tar distiltlation facility on
the site from 1940 to 1961. Aerial photos of the site during the period of

KC! operations (1944 and 1953) indicate only minor changes in site develop-

ment or use from the 1933 photo. The 1953 aerial photagraph shows an

expansion of the Mebil 011 Company operations across the tracks west of the
site to about 10 acres, including the addition of a tank battery and rail

siding at the north end of the Mobil site approximately 1,000 feet north of
Collingsworth Street.

I facility on the site from 1911 to 1939.

Also, by 1953 some commercial development had begun

just to the north of the South Cavalcade Site. Although not confirmed

through deed records, interviews with early Koppers Company personnel,

previous owners and lacal residents indicate the probability of a smaller

l .‘
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scale wood treatment Operation just north of the present
Street in the early 1950'g,

~day Cavalcade

The X¢I Property south of the present-day Cavalcade Street wag transferred

Meridian Transport Company )
n 1962, The Property wasg subsequently subdivided jntg three ownership
tracts, as shown Previously gn Figure 2-2, 4 northern portion of about
22.5 acreg Was transferred tg the Baptist Foundation of Texas. This tract
has been leased and developed by the Transcon Trucking Lines, with a

001234

» 35 part of itg Propossd
METRO-Stage One Regional_Rail System (RRS) study, investigated the feas.

Cavalcade Street Site as j yard, shop ang terminal facility for the RRs.
Under contract to the Houston Transit Consultants (HTC),

to the MTA, the fimm MeCleltana Engineers, [nc. (MED)
perform a geotechnical Investigation of the site,

prime contractor
Was selected tq

At that +ime (early 1983), the state a9ency responsible for h
control, the Texas Department of Water Resourceg (TDWR), was notified of
the probable contamination of the site, The TDWR then initiated the

2-5




state's process of investigation to determine the nature and extent of the
problem, the present and prior ownership and use of the site, and the

possibility of voluntary compliance with remedial clean-up operations at
the site.

AL the same time, the Houston MTA, acting through HTC and its geotechnical
consyltant MEI, contracted with the envirommental engineering and consult-

ing firm Camp Dresser & Mckee Inc. (COM) to perform a comprehensive con-
taminant survey of the site.

Contaminant Survey",

A threa volume CDM report entitled “Cavalcade

dated July 11, 1983, provided the first detailed

assessment of the extent and nature of hazardous contamination at the
Cavalcade Site.

001235

In April, 1984, the TOWR recommended the site ta the U.S. Environmental
Protection Agency (EPA) for incliusion on the National Priority List (NPL)
of hazardous waste sites. On October 2, 1984, the South Cavalcade Site was
placed on the NPL, with EPA taking the lead responsibility for subsequent

RI/FS efforts. The site has been assigned a Hazardous Ranking System scare
of 38.7 on the NPL.

In response to initiatives by the TDWR to secure remedial measures by pre-
vious owners of the site, the Koppers Company, Inc. {KCI} of Rittsburgh,
Pennsylvania contracted with the Houston geotechnical consuyltants
McClelland Engineers, Inc. (MEI} to perform further site investigations.
An MEI report to KCI, dated Mayus, 1984, presents the results of that site
study. Subsequently, KCI contracted with the firm Environmental Research
and Technology, Inc. (ERT) of Pittshurgh, Pennsylvania to propose a work
ptan for a RI/FS study on Koppers former Cavalcade Plant Site. A draft
"Proposed Work Plan, Remedial Investigation/Feasibility Study, Xoppers
Company, Inc. Former Cavalcade Plant Site, Houston, Vexas" dated December
13, 1984, presents a proposed RI/FS program for the Koppers Company.

In December, 1984, the U.S. EPA authorized a work assignment for an R1/FS

on the South Cavalcade Street Site to COM under project REM Il - EPA
Contract No. 68-01-6939/143/WPl, Document Control No. 143-WP1-WA-ANNM-1. A

2-6
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Work Plan Memorandum by COM for RI/FS o
dated December 31, 1984, has been Submitted tg the Epa,

A the South Cavalcade Street Site,

2.2 CONTAMINATION PROBLEM
"7 PROBLEM

2.2.1 PHYSIOGRAPHY

gentle stope g the south and east.

(mean sea tevel) on the South to about 52,1 feet ms) along Cavalcade Street

to the north, an average slope of Jess than 9,15 percent. Drainage is gen-

falo Bayou (angd the

001236

s
Soils

dated May 20, 1983),
distinct soil strata. Figure 2-3 depict

the site based on reconnaissance borings, Although there are variations in
strata elevation and thickness, the following generalized spi) strata
aopedar to the present throughout the site,

$ the soil concitiong throughout

'Strata Depth, ft. Descrigtion
I

0-2 Fitll: silty fipe sand
11 2-19 Soft to very stiff sandy clay
and clayey sang
[11 10-20 Medium dense to very denge
fine sand
Iv 20-80 Very stiff

_ 0 hard clay and
silty clay, with sand and
STt layers

Figure 2.3 also indicates the presence,

at the time of the reconnaissance
$011 borings in early 1983, of shalloy W

ater table ¢onditions at depths of

one to five feet beneath the surface throughoyt the site.
strata (strata II1 in Figure 2-3)
throughout the site angd has a regional extent ang significa

The shalloy sand
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Elevation in Feet, Houston Datum {1981)
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SECTION A-A

Hutes: 1000 feet

1. Data concerning subsurface conditfons have been ohtalned
at baring locations omly, Actual condlitlons ¢l locations toe Lot Seele
between horings may differ from the generallzed profile urizontal ae
Shawn here,

Note:
Intormation presented here was obtaned from
McCietland Engineers Report No. 0181.0546-2
cated Seplember 30, 1982

FIGURE 2-3
SOlL BORINGS & GENERALIZED SOIL PROFILE
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well, as indicated by Figure 2-4. Typical shallow sand layers common to
the Texas Gulf Coast area usually contain various amounts of silt. The
relative permeability of the sand strata will depend largely on the silt
content, which varies significantly from place to place. Permeabilities
will need to0 be determined on a site-by-site basis.

Geology

The geologic strata underlying the South Cavalcade Street Site consist
principally of interbedded sands, silts, and clays of the Beaumont
Formation, deposited in fluvial {river) and deltaic environments of the
Pleistocene Epoch. Clay and silt materials predominate in the upper 200 to
300 feet of the Beaumont Formation, with thin discontinuous layers of sand
seemingly occurring with random distribution. Thicker, more continuous
sand deposits occur in deeper parts of the Beaumont Formation, The Lissie
Formation, underlying the Beaumont, also shows extensive sand deposits in
the upper strata of the formation.

001238

Hydrology

Both the Lissie Formation and the lower Beaumont Formation are common
sources of groundwater supplies in the Houston area, although yields are
small and considered inadequate for major exploitation. The deeper sands

of the Chicote and Evangeline Aquifers, at depths of over 1,000 feet, are
the Yocal sources for major groundwater supplies.

The Beaumont Formation dips generally to the southeast, The regional dip
of the strata and the presence of the interbedding sands aand clays ianflu-
ence the regional hydrogeology of the entire area. Published geologic
literature indicate that the principal areas of recharge far the Chicote

and Evangeline Aquifers occur several miles north of the site area.

The predominately clay and silty soils in the upper strata of the Beaumont
Formation, ir conjunction with the southeastward dip of the formation,
serve as a confining layer for the underlying Chicote Aquifer, producing
artesian groundﬂ%ter conditions in the aquifer. Oiscontinuous sand Yayers
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in the overlying Beaumont are considered too limited for effective recharge
to the deeper aquifers.

Drainage

Surface drainage from the site consists of a system of poorly defined
surface ditches, with storm water inlets and catch basins to convey run-off

into the storm sewer system from the more developed areas on the south and

north ends of the site. The undeveloped central part of the site is poorly

drained, with surface ditches draining to run-off ditches along the east
and west property borders in the railroad rights-of-way.

The southern two-thirds of the site drains generally to the south and east

into a southern extension of Hunting Bayou, while the northern third drains
to the east directly into Hunting Bayou.

001240

Hunting Bayou is a tributary to
the Houston Ship Channel several miles downstream of the site.

Grounawater

A survey of existing water wells in the vicinity of the South Cavalcade

Site was conducted for the earlier McClielland Engineers study (report No.
0181-0546-2, dated September 30, 1932).

Figure 2-5 depicts the location of
existing wells in relation to the site.

Three common strata used for

groundwater supplies in the site area were identified. The more shallow of

the local aquifers is located at elevations of about 170 to 220 feet below
ground surface. This aquifer does not have a high yield and is restricted
primarily to domestic uses.
depths of 400 to 600 feet.

industrial purposes.

The second aquifer is found approximately at
This aguifer is developed locally for mainly

A third aquifer is located typically below 1,000 feet
and is used primarily as a municipal supply for the City of Houston.

Faulting

The Pecore Fault is the only known active fault in the vicinity of the

South Cavalcade Street Site. The fault trends approximately east-west and

intersects the surface just narth of Cavalcade Street in the immediate

2-11




001241

=
b i .
1T i =l ) e i ——
i TR S e S e
: y - I‘l\\l‘ ( 2}‘ oLl MR ) 1' s ™ OLOZ ¢ Veawsr sv ¥ E
~ S:f=x N \ t ] ; ‘ 6 ‘.
= L L4 i A . L S =
= = o ’ e --\. \‘_- . =£_1_" L £ %k E !: =y i l‘ fﬂ‘
i = P e bz Y ﬁ Loz - s r ; s__,..____#____._'_: :
azz st AR T E - Y § {: _:_;‘. ; :
) - e ol j o g ES——
>, AT ek ' R
r‘—:"'N:"‘ q 4 = o =Y Mg
e 4

[LYFAL PPN
e

- 425

509 COcm,wn

A e
o
= P
L0 A 0
= =y

e o

Fa D g

Qs Qutse

. PR L Yoy -
o b
1 - -
trmma ~- ]
P -
Trmd lxtoas 3<. 4 N
Nl
v i
T T P S

"w_
)

‘g.‘ -'-‘

[ra— a3 -',.

-aha g ot
e S S

‘e Ao rnee
s ::‘/
= sl el
: - P

g

,,,..':.--.

Faw

a8

Tap

- . B =
e e R 3R R S %ﬂﬁ“ﬁ:!mmar__.&}‘aﬁ\:a .
u..—mzm&'-t_‘—.ﬂ:‘s{ e =-.—s===i=ra-._—.:

%,

= _;_ﬁ.&g:-_-ss_; hzv...—i-_ 3 R s s l{_ .
A bR TEL o P S I “Tl‘ - B
: . ' (‘ % e it e 16 =+ 7 - e
i VL ERw 3 <7 Y32 I Rt ,_ o TR
N ===.=‘—““-"‘""“$=’0-.==hm~;_—_: e : , ® s

u»_xm,,:-‘=t—mﬁ-===.. "‘--.D
. N L

oz A e e e e - e - i

e Mo et o ey
DI

1 s —
L Lt
_,“-‘*_—.========-.1_-g..__-_=‘--l_._

Ee e kel

- @40 I

—-agws’ﬂss“ag:z
e

~—--—.=‘ o

TEL e
> P "_ p . " [P :.‘:‘.-_.......-..-——‘—l ] N
. AL P-Y L P RSy S
Ky L8Em . N = [ anraiht
W s A et e | nj\hg._"‘é
= ﬁm:s;z::a-ﬂ:# B S |

= vy M\l Ramiaaias

:.._u_'_ Sy =759 715‘«--,;-_-4-
15230 0738 872~ s
e J45r.74&===.

datea September 33, 1982

-

e Lan.ru.\-‘.
== " il e > 5 g
Vg | £ PR L2k opyor Ay
_\~. TR 't""‘""""— i "*=—'=“=©23'1 :: f:-;-:; “:_“g_rr;pr -; N it T _1_,-==-.=-—.-:=q:n-(=-==" . P}y )
R P Y A WA ORI SO S P S S | : A IR W s e s e 4_..4 -
LEGEND: e

@ Sampled Water Well

O Existing Water Well b,
Hote:
tlormangn presented here was obtaned from -
MeCreltand Engineers Repost No. 0181-0546-2 Fi G U R E 2 5

L

; ®
-

i

R
¥

i

t
i
s

f;i-;?r

0 2000 4000 Feet
!

WATER WELL LOCATION MAP

CAMP ORESSER & MCKEE ING,

2-12

0012-1




001242

vicinity of the site.

The approximate mapped location of the Pecore Fault
in the site vicinity is shown on Figure 2-6. The predicted annual
differential movements across the fault are about 0.4 inches vertical and
0.1 inch horizontal. Many fauits in the Houston area tend to act as

partial hydrogeologic barriers to groundwater movements. Isolated portions

of a groundwater aquifer may thus have different hydraogeelogic character-

istics due to local faulting. The extensive withdrawal of groundwater and

petroleum supplies in the greater Houston area, resulting in active land
subsidence, has caused accelerated fault movements during recent years.

2.2.2 SITE DEVELOPMENT

Present site development conditions consist of support facilities for
trucking companies operating at both the north (Cavalcade Street access)
and south (Collingsworth Street access) ends of the site.

001242

As can be seen
on Figure 2-2, a large truck terminal/warenouse facility with associated

paved parking and drive areas dominates the southwest part of the site.
This facility is owned by Meridan Transport Company (Merchants Fast Motor
Lines). The Palletized Trucking, Inc. {Rex King, owner) occupies the
southeast part of the site. Development is less extensive and much of the
area 1s ysed for palletized storage. The widdle part of the site (18.2
acres owned by the Meridian Yransport Co.} is currently undeveloped land,
with no structures or improvements other than minor surface drainage
ditches. The northern third of the site is owned by the Baptist Foundation
of Texas and currently leased to the Transcon Trucking Lines. Figure 2-2
depicts the location of a truck terminal/warehouse structure in the
northwest part of the property, with associated parking and drive areas. A
smaller area and structure to the southeast of the Transcon terminal is
subleased by Transcon to the AJF Leasing Company.

Water, wastewater, electric, phone, and stormwater facilities serve hath

the southern and northern developed portion of the site. Mo utilities are

known to exist in the middle undevelaped portian.

There are no known waste
facilities on the site, but areas of detected contamination are shown on

Figure 2-2 as areas L through 4.
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2.2,3 SITE CONTAMINANTS

A preliminary description of contaminants found at the South Cavalcade

Street Site by previous investigations provides a basis for remedial

investigations. Any actual or potential health or environmental hazards

already identified will be described as to types,

physical characteristics
and quantities, if known.

The most probable pathways of exposure and
escape of hazardous materials will also be described.

Recent 1982-83 investigations of the South Cavalcade Street Site far the

Houston Metropolitan Transit Authority {MTA) revealed areas of localized
soil and shallow groundwater contamination.

McClelland Engineers, Inc.
(MET)

performed a reconnaissance geotechnical survey in 1982 for MTA in
relation to then pending plans for a Metro Regional Rail System (RRS). The
MED survey incliuded general soil borings and preliminary foundation in-

vestigations for the proposed RRS yard and shop facility at the Cavalcade
Site.

001244

Creosote odors viere detected during the MEl investigations and soil and

groundwater samples were collected for analysis. TYrace amounts of

napthalene and phenanthrene were identified and it was subsequently
determined that the site was contaminated from previous wood preserving
operations. It was recommended to MTA that additional investigatiocns be
conducted to assess the extent of the contamiration problem,

In April of 1983, Camp Dresser & McKee, Inc. (com)
a contaminant survey of the Cavaicade site.

was selected to perform
A COM report, in three

» and dated July 11, 1983,
provides a comprehensive assessment of their environmental study.

volumes, entitled "Cavalcade Contaminant Survey"




€DM's site investigation program consisted of the

following task activities
for the South Cavalcade Site:

Task Prefix Number Completed
Sediment Sampling SD 4
Surface Water Sampling S 2
Surface Soil Samptling SL 4
Soil Borings SL 10
Subsurface Soil Samples SL 13
Shallow Observation Welis oW 9
Deep Observation Well 0w 1
Production Well Sampiing PH 3

Results of the CDM contaminant survey are summarized in the fgll

owing
paragraphs.

501l Investigations

001245

5011 borings at sites related to the locations of earlier wood treatment
and coal tar distillation facilities during the 1911-1962 period were made
to investigate subsurface contamination and migration of
the near-surface (to 40-foot depths) soil profile.
confined to on-site focations.
sotl boring sites,

cantaminants in
A1l borings were
Figure 2-7 exhibits the locations of the

Soil sampliing depths and intervals were selected to best represent the

prabable pattern of contaminant concentration and movement. Sampling

intervals were continuous from ground surface to 10 feet below ground sur-
face for the deeper, 40 foot borings.

Samples were taken for analysis at
9-foot intervals from 10 to 40 feet,

The shallow depth borings (10 feet)
were at locations more remote from suspected areas of contamination and
samples were taken at 2.6 and 8-foot depths below

ground surface at these
borings.

In all cases, the sampling equipment used was rota
3-inch thin wall Shelby tubes, 2-foot long, attached to the bottam of the
drill stem. Samples were taken by pressing the tube into undisturbed

material at selected depths. The soil samples analysis disclosed contam-
ination with both organic and inarganic ¢ompounds in the vicitity of

ry drilling rigs with

2-16
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suspected disposal areas, particularty near the soil surface.

Caoncentra-
tions of contaminants consistently decreased at greater depths in the soil
profite.

COM's soil boring program alsa provided visual and olfactory evidence of

contamination in subsurface soil samples. All observations of soil con-

taminants were limited to areas of previously known or suspected waste
disposal, with the exception of two off-site borings designated as

CAY-SL-16 and CAV-SL-10 on Figure 2-7. These observations {SL-10 and 16)

are pnrobably not related to the previous users of the South Cavalcade Site,
but to other commercial or industrial sources in the area.

Sediment Sampling (SD)

Bottom sediment samples were collected from surface drainage areas at the

southern end of the site. Locations of sediment sample collections {SD

prefix) are shown on Figure 2-7. Detailed analytical resulfs of the

sediment sampling for toxic compounds are presented in Section 6.3, Vol. I

of the COM report. The only findings of significance were the presence of

Tow-Tevel refractory organic compounds, particularty the polynuclear

aromatic hydrocarbons (PAH), as consistent with the site's history of wood

preserving operations. Taxic metal contamination, although posing no

significant envirgnmental hazard, may prove to be a problem with respect to

ultimate disposal. Table 2-1 displays the results of laboratory sampling

analysis for SP-01 through 05,

Surface Water Sampling (SW)

Two surface water samples were collected in conjunction with sediment
sample sites SD-01 and SD-04.

SW-01 and SW-02 an Figure 2-7.
runoff water was detected at

Surface water sample sites are designated

No contamination of significance in local
site SW-01 and only low-level contamination
of PAH compounds was observed at the off-site SW-02 sample collected from

runof f waters in the railroad drainage ditch, Only cadmium (Cd) and Zinc

{Zn) in concentrations below primary and secondary drinking water standards
were detected as inorganic or toxic metal contaminants.

2-13
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TABLE 2-1
SEDIMENT SAMPLING ANALYTICAL RESULTS

Volatile Oraanics

{all valyes PPB, ug/kg wet weight)

S0-01 SD-02 SD-03 SD-Q&
- Contaminant
Methylene Chloride 100 48 83 110
Refractory Oraanics (an valués-PPB, ug/kg, wet weight)
$D-01 SD-02 SD-03 SD-04
Contaminant
Anthracene 240. 4700, 1600, 2100,
Benzo(a)anthracene 550. 440, 620. 18000.
Benzo(a)pyrene 500. 250. 600. 5400,
3,4-Benzofluoranthene 1100. 890. 1300, 4800.
Benzo(g,h,i)perylene ) 430, ND ND ND
Bis(2-ethylhexyl)phthalate 210. ND ND ND
Chrysene 550, 530, 680. 14000,
Floranthene 1100. 750, 1200. 25000.
Inden0(1,2,3,-c,d)pyrene 320. ND 600, ND
Phenanthrene 650. ND 860. 14000,
Pyrene 850. 690. 1100, 22600.
Fluorene ND 3640. ND 520.
Aceraphthene ND ND KD 580.
Toxic Metals and Inorganics (a1l values ppu, mg/Kg, wet weight)
S0-01 SD-02 SD-03 S$D-04
Contaminant
Arsenic {As) 2.0 2.4 1.5 2.2
Beryllium (Be) 0.2 0.6 0.3 0.5
Cadmium (Cd) 0.8 0.6 1.0 1.4
Chromium (Cr) 10.0 13.0 12,0 9,7
Copper (Cu) 13.0 60.0 21.0 82.0
Lead (Pb) 61.0 88.0 69.0 185.0
Mercury (Hg) 0.025 0.043 0.032 0.006
Nickel (Ni) 4.5 4.9 5.4 2.7
Silver (Ag) 0.40 0.06 ND ND
Thallium (Th) ND 0.06 0.97 D
Zinc (Zn) 160.0 150.0 150.0 30.0

SD-05

39
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Surface 5011 Sampling (SL)

Four surface soil sampling sites,

designated SL-01 thru SL-04 on Figure 2-7
were inspected for contamination,

A1l samples were collected at locations
suspected of prior use for disposal of creosote or oth

er wood preserving
products. Low-

ted at all four sites,
The previously identi-

» represented by SL-03 and SL-04 are highly contaminated
with both PAH and toxic metals at the surface.

fevels of volatile organics were detec
with ethylbenzene at SL-04 of minor significance.
fied disposal areas

Analytical results from all
ent facility is question-

Table 2-2 gives the results of analy-
organics, and toxic metals/inorganics

four sites indicate that use of an onsite treatm
able due to hign toxic metal assays.
sis for volatile organics, refractory
at the surface soil sampling sites.

Subsurface Soil Sampling (st)

Multiple sampling depths at each of 13 locations were sampled to determine

the depth of contamination and the structure of the underlying soil

profile. Sampling locations selected were either at areas suspected of

contamination or potential areas of future excavation for the
RRS. Subsurface soil sampiing sites are designated with
Figure 2-7.

containing

the prefix SL on
Details of the subsurface soil sampling program are found in
Section 6.6 of the CDM report.

The preViously identified contaminant areas (SL-03 and SL-04) are highly
contaminated with both organic and inorganic (toxic metals) compounds at
the surface and near-surface (to S-foot depths), but the level of
contamination for most compounds decreases rapidly with depth.
SL-03, the contamination from polynuclear-aromatic hydrocarbons
by a factor of 100 at the 10-foot depth, with similar dectines i
contaminants except for beryllium (Be)
Locality SL-04 demonstrates a similar

At locality
decreases

n inorganic
» nickel (Ni) and silver (Ag).
dttenuation of contamination with
increasing sofl depth, hut required greater soil depths (15-foot depth for
PAH's and 20-foot depth for most toxic metals) for similar levels of
decline. An exception is a continuing high concentration

of lead (Pb) at
the 20-foot depth for SL-04.

Table 2-3 gives the resylts of analysis for
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SURFACE sOIL SAMPLING ANALY

Yolatiie COroanics

Ccntaminant
'—-——h‘,_ﬁ'
Methylene Chloride

Ethylbenzene
oluene

Refractory Oroanics

(a1l values ppp

TABLE 2-2

SL-01 5L-02

59 39
ND ND
ND ND

(al) valyes PPB, ug/kg,

SL-04 sL-02
Certaminant
Acenaphthene 100,000 ND
Acenaphthylene 3,000 ND
Anthracene 240,000 ND
Eenzo(a)anthracene 17,000 ND
Benza(a)pyrene 4,600 ND
3,4—benchluorathene 10,000 KD
Benzo(g,h,i)perylene ND ND
Benzo(k Jfluoranthene 10,000 ND
Chrysene 11,000 ND
Fiuoranthene 260,000 WD
Fivorene 80,000 D
Indeno(l.z.Bac.d)pyrene ND _hD
Naphthalene 340,000 " ND
Phenantnrene 240,000 ND
Pyrene 170,000 ND
Di-n-octy! phthalate ND 11

Toxic Metals and Inoraanics (a1 valuyes ppp,

Contaminant
Lan

Arsenic (As)
Berylium (Be)
Cadmium (Ca}
Chromium (Cr)
Copper (Cu)
Lead (Pb)
Mercury (Hg)
Nickel (Ni)
Silver (Ag)
Thalliym (TH)
Zinc (Zn)

SL-04 SL-02

2.5
ND
ND

7‘6
32.0
31.0

0.009
33.0
ND
ND
40.0

O oo
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TICAL RESULTS

» UG/kg wet weight)

$L-03 st-ga

59 ND
ND 160
ND 23 -

wet weight)

SL-03 SL-01

780. ND
2400, ND
12000, ND
32000, 200.
21000, kD
46000, 260,
7200, ND
46000, 260.
42000, 200.
120000, ND
980. ND
7200, ND
1000, ND
2000. ND
110000, 10.
ND ND

mg/kg, wet weight)

SL-03 SL-01
82.0 1.8
0.20 0.26
0.10 ND
79,0 14.9
21.0 ND
54.0 3.4
0.040 0.020
2'7 2-3
0.29 ND
0.10 ND
290.0 150.0
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N
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TABLE 2-3

SUBSURFACE so1t SAMPLING ANALYTICAL RESULTS

SL-03 (A1 organic values ppg, ug/kg,

weight basis)

Volatile Organic
Contaminants
———ocnlfNants

Methylene chloride

Refractor_ Dgoanic,Contaminangs

Acenaphthene
Acenaphthy!ene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
3.¢-Benzof1uoranthene
Benzo(g,h,i)perylene
Benzo(k)f!uoranthene
Chrysene

Flucranthene

Fivorene
Indeno(l,Z.B-c,d)pyrene
Naphthalene
Phenanthrene

Pyrene

SL-03

Toxic Metal Contaminant

[

Arsenic {Ar)
Berylliym (Be)
Caamiym (Cd)
Chromi ym (Cr)
Copper (Cu)
Lead (pp)
Mercury {Hg)
Nickel (N1 )
Silver (Ag)
Thallium (T1)

Zinc (zn)

222

01

(2)
59

780,
2400,
12000.
32000.
2100¢,
46000,
7200.
46000.
42000.
120000,
580,
7200,
1060.
20000.
-110000.

01
(2)

Ut ra o~y [+
QJ:-O--&.OOON
. - - [ 2

[as]

o
(r=3
oo mN
L] L]

c2

(5)
40

all inorganic values PPM, mg/kg wet

03
(10)
33
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TABLE 2.3 (continued)

SL-04 (all organic values PPB, ug/kg, al

wet weight basis)

Volatile Oraanic

01
(2)
Contaminants
Ethylbenzene 160
Methylene chloride KD
Refractory Organic Contaminants
Acenaphthene 100000,
Acehaphthylene 3000.
Anthracene 246000,
Benzo(a)anthracene 17000.
Benzo(a)pyrene g 4600,
3,4-Benzofluoranthene 10000,
Benzo(g,h,i)Perylene ND
Benzo(k )fluoranthene 1C000.
Chrysene 11000.
Dibenzo(a,h)anthracene ND
Fluoranthene 260000,
Fluorene 80000.
Endeno(1,2,3«c,d)pyrene KD
Kaphthalene 340000, -
Phenanthrene 240000,
Pyrene 170000.
2,4-Dimethy1phenol ND
SL-04
Toxic Metal 0l
Contaminantsg (2)
Arsenic 1.8
Beryllium 0.26
Cadmium KD
Chromium 14.0
Copper ND
Leaa 3.4
Mercury 0.020
Nickel 2.3
Silver . ND
Zing ; 15,0

02
(5)

98
52

260000.
WD
$20000.
27000.
7600.
16000.
ND
16C00.
20000,
ND
440000.
11e0oo0.
ND
640000.
1100000,
280000.
ND

02

(5)

2.0
0.28

4.1
0.56
0.37
0.005
3.70

23.0

03
(10)

10
73

80000.
3200.
48000,
28060,
32000.
7200.
5000.
7260,
3eoec.
5000.
126000.
64000.
KD
200000,
180000.
88000.
ND
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organic and inorganic contaminants at respective subsurface soil sampling
localities.

Shallow Observation Wells/Groundwater Sampl)ing (OW)

Nine shallow groundwater observation wells were located on the South
Cavalcade Street Site to determine the extent of groundwater contamination

in the upper (shallowest) aquifer beneath the site and to determine the

direction of flow of the groundwater system. Selected wells located near

the suspected contamination sources (OW-01 and 02) were sampled for organic

contamination. Nuring the upper (shallow)} aquifer groundwater sampling

program, the organic contamination detected was consistent with previously
detected surficial contaminants, except for concentrations of volatile

organics (benzene, ethylbenzene and toluene) observed in groundwater

samples from OW-02. These arematic hydrocarbons are more consistent with

rezent hydrocarbon (petroleum products) contamination. OW-01 showed no

detectable volatile organics and significantly fewer and smaller concentra-

tions of refractory organics than found in the groundwater in the QW-02

well, Table 2-4 illustrates the results of chemical analyses of shallow

groundwater samples,

The levels of toxic metal contamination found in the upper aquifer ground-

water are within EPA primary and secondary deinking water standards and are
believed to pose no significant threat to public health or the environment.
It is encouraging to note that the high levels of toxic metal contamination

found in surface so0il samples at these sites are not reflected in assoc-

jated sha.low groundwater samples. This indicates that the toxic metals

are not in mohile forms, migrating downward through the soil.

The cyanide concentrations, observed in both wells OW-01 and OW-02 are in-

consistent with any known previous industrial source at this site., The

presence of cyanide in the shallow groundwater may indicate an off-site
source of cyanide compounds in the area.

D01253




TABLE 2-4
SHALLOW

Volatile Organics
— =2 & Urganics

OW-01
Contaminants
= _aflinants
Benzene ND
Ethyibenzene : ND
Toluene ND

Refractory Organics
——=—1Ty Urganics

0%-01

Contaminants

—=xdninants
2,4~DimethylphEno] ND
Pentacnlorophenol ND
Phenoi . . ND
Acenapnthene 49
Acena;nthylene 17
Benzo(a)pyrene . NA
Bis(z—ethylhexyl) Phthalage hD
Butyl benzyl phthalate ND
Uiﬂn-butyl pPhthalate KD
Fluoranthene 23
Flucrene 73
Naphtralene 670
Phenantnrene 160
Pyrene . i7

Toxic Metals and_Inorganjcs (

ON-01
Cortaminant
<="tdminant
Arsenic {As) ND
Copper (Cu) 0.06
Zinc (zn) 0.12
Total Cyanide (Cn) 0.7¢

2-25

(all valyes reported as ppg,

(211 valyes reported as ppg,

ug/1)

ug/1)

all valyes reported ag PPM,

GROUNDWATER SAMPLING ANALYTICAL RESULTS

mg/1)
OW-02

0.13
ND

0.20

0.10
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Deeg Groundwater Sampling

A deep (200 foot) groundwater monitoring well,

designated as 0W-Ng on
Figure 2-7, was installed and sampled tgq determ

ine the extent grf possible
ar, principally us2d in the areq

A fepresentative groundwater sample
Was collected following well stabilizaticn. Two 507 samples wepre

ifer ang the dssociated 5071 samples were

rdanic compounds, Inorganic contaminants
iare present jn detectahle concentratigng in the deep sgi] samples, hyt only

antimony {Sb), arsenic (As) and selenium (Se) were observed in the ground-

water sample, The inorganic Compounds (particularly arsenic ang seleniym)

are at Jow concentrations (As-0,05, Se~0.26) within primary drinking water
standards ang present no p i

ublic health or environmenty| threat, The

Production Well Samples
e 2afpnles

and 03 gn Figure 2-7, proved
hle organic compounds, Inorganic

in PU-01 for lead (0,36 pom), in PU-02 for b
(0.35 ppm) and in PH-03 for Tead (0,39 ppm) .
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Volatile Oreanics

TABLE 2-5

DEEP GROUNDWATER SAMPLING ANALYTICAL RESULTS

(311 values reported as PPB,

Toluene

Contaminagnt
el ient

tg/1)
e,
(06} (11)
49 ND

Refractory Oraanics

Ko Compounds detected,

(all valye

£ntimony {Sb)
Arsenic (As)

Cadmium (Cd)
Chromium (Cr)
Copper {Cu)
Leaa (pb)
Mercury (Hg)
Nickel (Ni)
Selenium (Se)
Silver (ag)
Thallium (11)
Zinc (Zn)

Toxic Metals ang Inorganics

Eeryllium (Be)

weight )

OW-06 SL-11

{Soil)

Contaminant
S o ndnt

2-27

SL-19
(Soil)
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The availahte site characterization data summarized zh
Predicting Potential ongite and of fosite impacts such
inant eXposure or relesge to other environmentg .

ove is useful ip
4s possihle contam-

The two Principal hazarg
areas of potential health op environmenta] significance, identified from

preliminary assessment of the data, are the surface and neap surface con-
tamination of the soit materials in the immediate vicinity of previously

identified disposal areas, and the associated shallgy groundwater contam.

. Preliminary findings indicate

water aquifers used for domestic, tndustrial or municipal Water supplies

also do not appear tg constityte 3 threat tg public health,
environment,

Surface ang Near-Surface Contaminatipn
ﬁ__‘______m_*_h_____________h*_;_‘&_ﬁ___

welfare, or the

nedr-surface (1G-foot depths

(polynuclesr aromatic hydrocarbons) and inorganic {toxic m

development or use of the site, The $011 contamij
an imminent threat to health or the environment

direct contact, or surface runoff €Xposures ynde
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(strata ITI on Figure 2-3) are locally contaminated with both PAH and taxic
metal compounds, The areal extent of present

not yet known, however, duye tg the limited gro
during the COM contaminant survey,

shaliow groundwater contamination ig

groundwater contaminatign is
undwater sampling carried out
It isg possible, however, that the
extensive, even extending off-gite,
More comprehensive sampling 2f 1gcal groundwater conditions will be neces-
sary to determine the extent and rate of migra

tion of contaminants in the
shallow groundwater in and near the site,

There are no known uses of the
shallow groundwater, no known surface expos

water, and no known present cencerns with d
strata to local surface drainage.
groundwater continues to bhe contami

ures such as ponds or standing
ischarges from the shallow sand
It is also very Tikely that the shallow

nated by a variety of lgcal urban and
industrial sources,

D01258

2.2.5 OFF-SITE CONTAMINATION

At this stage of site investigations, there are no knoun off-site contami-
nation probhlems related to surface waters,

transport originating from this site,

groundwaters, air or waste

2.2.6 AREA LAND USE

The areas surrounding the site are mixed residential

» commerciat, and
industrial. 01d, established,

low-income neighhorhaood areas, transporta-
tion facilities (railroads and freeways), and a variety of commercial/
industrial operations dominate the general area,
tional facilities {schools, churches,

of the site.

A variety of instity-
parks) also exist in the general area

2.2.7 SURFACE AND GROUNDWATER USE
See Section 2.2,1 and Figure 2-5,

2.2.8 ENVIRONMENTAL IMPACTS/PUBLIC HEALTH IMPLICATIONS

See Section 2.2.4.
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3.0 POTENTIAL APPROACHES TQ SITE REMEDIATION

Based on current understanding of the geology and hydrogeology at the
South Cavalcade Street Site, the history of use at the site, and the extent

and potential pathways for migration of contaminants from the site, the
following remedial alternatives are offered.

candidate alternatives are also offered
evaluate the candidate remedial alterna

Criteria for evaluating
s and the data needed to screen and

tives are identified. Finally, an
overall technical approach is described for their evaluation a

son.  The list of candidate remedial alternatives presented he
intended to be exhaustive or all encompassing,
identified during the course of the Remedial Invy
during the Feasibility Study.

nd compari-
rein is not
Additional options may be
estigation for evaluation

001259

3.1 IDENTIFICATION Of CANDIDATE REMEDIAL ALTERNATIVES

Remedial Alternative candidates have been preliminaril

areas of concern: rainfall runoff and surface water,
deeper groundwater, soils an

y identified for four
shallow groundwater,

d non-s$0ils materials, The list of candidates
is based on a current understanding of the site and

tamination at the site.
in combinations,
presented below:

the nature of the con-
Candidate alternatives may be considered singly or
These candidate options are consistent with the criteria

Includes off-site treatment and disposal;

e Complies with all applicable and/or relevant federal public health
or environmental standards:

®* Exceeds the requirements of all applicable and/or relevant federal
public heatth and environmental standards;

® Does not comply with applticable or relevant federal public health
Standards, but will reduce the likelihood of present or future
threats of contamination from the hazardoys substance on the site or

pollutants that might emanate from it; and
¢ Includes a no-action alternative,
3.1.1 RAINFALL RUNOFF AND SURFACE WATER
The following remedial a'cernatives were identified to address rainfall
runoff and surface water ponded on the site after a precipitation event.

3-1
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"= Removed to 4 Secure disposga) site established gn

stormwater drainage System

. HNo attempt woylg be made tq contain gr
detain the runoff or tg test and

AdditionaIly,

001260

Nischarge to Sanitar Sewer System: Under thig a]ternative, the
i Where ntecessary tq prevent

the catchment basins, Sediment accumulating in tpe Catchment

basins woylg be analyzed ang:

= Spread on the surface of the site wi

thout regard tg potential
COntamination;

site; or
site disposal at an approved site,

Tank Truck Removal:

- Removed for off-

Under thig aiternative, the surface of the
d to prevent the rzinfalt from ponding in ngp-

ANl runoff from these

Collection ang transp

Ortation off-gite by tank trucks.
Would be at ay approved facility,

Disposal




’
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*

o
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ment basing for onsite treatm

existing stormwater channels.
air—stripping, adsorptign onto
Physical/chemica) treatment methods,
required would be established b

NPDES permit and a permit from

» and/or othep
The level of treatment
Y the tepms and conditiong of 3
the State of Texas,

groundwater contaminated by creosote and other wogd Preserving
reported to be used at this site,

on the observation that contaminant
and subsurface discharge,

ated based

S é&re migrating off-site through Surfice

A. No Action: Under thig alt

System,
In addition, ng further actj
the groundwater quality,

+ N0 groundwater
» but 3 Tong-

0071261




L

ing for 3 long time, There is nq
water in the Vicinity of the site,

improving groundwater quality; or .

0 Until analyticai results indicateq that the groundwater was
essentially free of contaminants originating from the site or
that the levei of contaminants Met accepted Standards,

001262

Cap:  Ynder this alternative the entire site
it would be Capped by relatively impermeable

the site, The Purpose of 3 Cap would be tg restrict the infiltra-
tion of rainfaln through containinated soits 0
direct the runoff off the site,

» OF major portigng of

n the site and, to
Periadic sampling would pe

In Situ Biologic Decompos*tion:

Under thig a]ternative, microbes

nts in the groundwater tg nontoxic
or nonhazardous byproducts would be introduced.

Nutrients, Water,
or other substances might be nece

ssary to encourage microbial
activity and viability, Periodic monitoring would be

ascertain the effectiveness of the treatment,

performed tq
The frequency and

Installation of a Slurry Wall and,Cag: Under thig attern.giye a

slurry wall would be installed around th
restrict contaminated groundwater frog ] i




uncontaminated groundwater from entering the site. Tnis alterna-

tive would require a cap and the installation of one of the yround-

water recovery operations described below. The siurry wall would
be installed to a confining layer.

F. Groundwater Recovery/Discharge to Sanitary Sewer System: Under

this alternative, a groundwater recovery p-agram would be initiated
for the shallow aquifer and the resulting water discharged into the
sanitary sewer system for treatment at the municipa! wastewater
treatment plant. Pretreatment of this water would have to be
determiried in the remedial investigation. Discharge into the
sanitary sewer system would be in accordance with the terws and

conditions of applicable industrial waste pretreatment standards of

D01263

EPA and the State of Texas. Again, monitcring would be necessary
to assess the effectiveness of this alternative.

G. Groundwater Recovery/Tank Truck Removal:

__l -
i
i
i
i
i
g
i
Under this alternative, a
I groundwater recovery program wouid be initiated for the shallow
' aquifer and the resulting water collected and stored for transpor-
I tation off-site and disposal. Monitoring would be necessary to
assess the effectiveness of this alternative.
i
i
!
i
i
i

H. Groundwater Recovery/Onsite Treatment: Under this alternative, 2
_groundwater recovery program would be initiated for the shallow

' aquifer and the resulting water treated onsite. Treatment would
consist of air-stripping, adsorption onto activated carbon, or

other physical/chemical treatment steps as necessary.
would be:

Discharge

o To the sanitary sewer system;

e To surface water streams or drainage ditches; or
o Returned to the aquifer,

The level of treatment would be in accordance with applicable stan-

dards of EPA and the State of Texas. Recovery of raw products may

3-5
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be possible and economically advantageous, and should be investi-
gated,

Any off-site groundwater treatment program would be con-
sidered to be integrated the onsite treatment system unless the

volume of water and the cost of transportation necessitated estab-

Tishment of one or more off-site treatment systems. Treatment

would continue until monitoring established that the groundwater
was essentially free of contaminants origimating from the site or

until the level ¢f contaminztion permitted disposal of the water

without pretreatment. Return of the treated water to the shallow

aquifer would be such that it would provide a water drive to

enhance recovery operations. Monitoring would be required to

monitor the cleanup of the shallow aquifer.

3.1.3 DEEPER GROUNDWATER

The following remedial alternatives were identified to address potential
contgmination of the deeper groundwater by creosote and other wood

preserving materials,

Although no contamination has been detected in the

deeper groundwater to date, additional wells and samples might reveal that

such contamination has occurred,

The alternatives were formulated in

consideration of the possibility that the centaminants may have migrated
off-site.

Under this alternative, there would be no attempt to

implement 3 groundwater treatmenc or contaipment program, In

addition, no further action would bz taken to monitor changes in
groundwater quality.

Continued Monitoring:

Under this alternative, no groundwater
recovery program would be implemented, but a long-term monitoring

praogram would be develaped and initiated to detect changes in the
quality of deeper groundwater,

Monitoring would be continued:
e Permanently;

e Until analytical results indicate that there is no further
degradation of groundwater quality;

3-6
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C.

Groundwater Recovery/Tank Truck Removal: Under this alternative,

¢ Until analytical results indicate that the long-term trend is
for improvement in the water quality; or

¢ Until the analytical results indicate that the groundwater is
essentially free of contaminants originating from the site or

that the tevel of contaminants in the groundwater is within
accepted criteria limits.

In Situ Biologic Decomposition: "Under this alternative, microbes
capable of altering the cantamination in the deeper groundwater
into nontoxic, nonhazardous byproducts would be introduced.
Addition of nutrients, water or other substances might be necessary
to encourage and sustain microbial activity. Monitoring would be
necessary to assess the effectiveness of the freatment system.

Groundwater Recovery/Bischarge to Sanitary Sewer System: Under

001265

this alternative, a groundwater recovery program would be imple-
mented for the deeper aquifer and the resuiting water discharged
into the sanitary sewer system for treatment by the municipal
wastewater treatment plant., Pretreatment of this water will be
determined based upon sampiing and analytical results. Discharge
into the sanitary sewer system would be in accordance with
applicable industrial waste pretreatment standards of EPA and the

State of Texas., Monitoring would be necessary to assess the

effectiveness of this alternative.

[

groundwater recovery program would be implemented for the deeper

aquifer and the resulting water collected and stored for trans-

portation off-site and disposal. Monitoring will be necessary to

monitor the results of the recovery program.

Groundwater Recovery/Onsite Treatment:

Under this alternative, a
groundwater recavery program would be implemented for the deeper

aquifer and the resulting water treated onsite. Treatment would

consist of air-stripping, adsorption gnto activated carbon, or
other physical/chemical treatwent methods, as necessary.

Discharge
would be:
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e To the sanitary sewer system;

¢ To surface water streams or drainage ditches;
e

.

Reinjected into the deeper aquifer; or

Injected into the shallow aquifer.
The level of treatment would be in accordance with applicable stan-
dards of EPA and the State of Texas. Water produced by any off-
site recovery program would be returned te the site for treatment
unless the volume of water and the cost of transportation neces-
sitated establishment of one or more off-site treatment centers.
Recovery of raw products may be possible and economically advan-
tageous. Treatment would continue until monitoring established
that the groundwater contaminated by pollutants from the site was
essentially free of those contaminants, or until the level of con-
tamination permitted disposal without onsite pretreatment, or until
the level of contaminants in the deeper groundwater was within
accepted standards. Reinjection of the treated groundwater into
the deeper aquifer or injection into the shallow aquifer would be
such that it would provide a water drive to enhance recovery opera-
tions, to the extent possible. Long-term monitoring might be

necessary to ensuie that the deeper groundwater did not become re-
contaminated.

3.1.4, CONTAMIMATED SOILS

The following alternatives were identified t{o address contamination of

soils on the site as well as those soils transported from the site as part

of the recent sand and gravel operations. These alternatives were

formulated to provide long-term protection for those who currently live or
engage in activities on the site, who might work at the sand and gravel

operation in the future, and the lacal population. Of primary concern are
those areas that are identified through the field sampling program as the
major areas of soil contamination. Groundwater encountered during
treatment or remaval of these s0ils would be dealt with as described

previously.

3-8
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F’ .

No Action: ynder tnis alterrative, a1 contam
left onsite without treatment,

inated s0ils woyld be

currently Tiving on tha Site, from tho
in the future, ang from the local popu
Perpetual maintenance of the cap would

se who might work on the site
lace. A provision for
be necessary,

001267

oberation could take place either onsite,
table incinerator. Or off-gite
If destrayed onsite, the residue woylqg

onsite or off-site disposal Fequirements, Excavated areas would he

m the site, or importeq from

RemovaI/Disgosai: Under this alternative, the tontaminated 50ilg

by the Texas Department of Water Resour gg,

Cetermination of the o]
material that myst be removeq would be pageq

on:

® Visual contamination:; or
® Chemical analyses that i
contamination,

be filled with clean, uncontuminat ugy Material, derived onsite, or

with material imported from 0ff-site, Capping and Provisions for
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positive drainage of the area of the excavation may be necessary to

ensure that contact with remaining, but undatected contaminants 1is
eliminated.

F. Excavation/Disposal in Onsite Vault:

Under this alternative,
contamingted soils would be excavated and disposed of in a spec-

tally constructed (RCRA) vault onsite, either above grade or below
grade. If constructed below grade, the material excavated to make
the vault couid be used to backfill the excavation created by the

removal of the contaminated material; testing would be required to

ascertain its suitability. If the vault is constructed above

grade, material to fill the excavation created by the removal of

001268

contaminated material myst be imported and, perhaps, capped with
compacted clay. Continuous inspection of the vault and long-term

monitoring of the groundwater in the vicinity of the vault would be

necessary to ensure its integrity. Provisions for permanent main-

tenance of the vault and the area around the vault would be neces-
I sary.

G. Excavation and Onsite Treatment:

Under this alternative, the
contaminated soils would be excavated and renovated onsite using
microbial action to degrade the contaminants. Recovery of any raw
prodyct encountered would he encouraged by the addition of ac-

~¢limated microorganisms, nutrients, moisture, and heat, if neces-
sary. The treated soils materials would be repltaced into the
excavation or disposed of off-site, as required. Any excavations

remaining would be backfilled with clean material derived onsite or
with material imported from off-site and capped to reduce
infiltration and provide for positive drainage.

The following alternatives were identified to address the potential occur-
rence of contaminated nonsoil materials «- timbers, concrete, steel con-

tainers, or others -- that might be encountered during the remedial

investigation phase or any subsequent remedial activities., The concern is

3-10
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. Contaminated 50i1 encountereq
Seneath op adjacent to the Contaminateq no

treated ag described above,

D01269

5eparate remediai action,
the non-50i1 materials would be backfilled
cliean material derived amsite gr

Site, Capping of the excavated g
reduce infiltration and provide £

s 4s necessary, with
With materiz] imported from off.
fed would algg be accompl igheq to
r positive drainage,

provide for positive drainage,

D. Removal and DiSDOEQiﬂig an Onsige_vault;

Under thig a]ternative,

als woyuld be moved and disposeq of in
@ specially constrycted vault (Rcra) Onsite, The Vault could pe

constructed above geade gp below grage, If constructed belgy
grade, the materijal XCavated tq COnstruct the yay)y could be yseq

contaminated, non«sqgjl Materi
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to f111 any excavations left by removal of the non-soil material;
testing would be required to ensure suitability of the material,
If the vault 1s constructed above grade, 1t may be necessary to

import clean material to the site to fill the excavation left by

the removal of the non-soil waterial. Continual inspection of the

vault will be necessary, as will long-term monitoring of the

groundwater beneath the vault., Provisions for permanent mainten-

ance of the vault and the area around the vault will be necessary.

3.2 ESTABLISHING CLEAN-UP CRITERIA

3.2.1 INTRODUCTION

The remadial actions developed for the South Cavalcade Street site will be
subject tn federal, state and Tocal environmental and public health
regulations and standards which affect design, operation and levels aof
cleanup posed by each alternative.

001270

The remedial alternatives identified in
Section 3.1 above provide varying degrees of mitigation of the hazards

presented by the South Cavalcade Street Site. The alternatives identified
provide a range of options that allow compliance with all applicable public
health or environmental standards, exceed the requirenments of those
standards, or do not comply with the letter of those standards but do

significantly reduce the threat of further contaminatian through the

implementation of a permanent solution. Although the use of standards at

Superfund sites is still under development by EPA, it 15 EPA policy to
comply with applicable or relevant envirormental and public health stan-
dards in CERCLA remedial actions except under certain limited c¢ircum-

stances. Accordingly, the applicable standards will be used a3 a measure
for evaluating and comparing each alternative action,

As defined in EPA guidance for CERCLA feasibility studies, applicable
standards are those that would be legally applicable if the actions were
nhot taken pursuant to CERCLA Section 104 or Section 106. Relevant stan-
dards are those pertinent to the site based on scientific or technological

considerations. . A list of applicable and relevant standards that apply to
the South Cavalcade Street site are listed on Table 3-1.
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TABLE 3-1
REQUIREMENTS, ADVISORIES, AND GUIDANCE TO BE CONSIDERED

1. Federal Requiraments, Advisories ang Procedures

4

Recommended Max{imym Concentration Limits (RMCLs )
Health Advisories, EPA, Office of Water

Federal Water Quality Criteria

Note: Federal water quality criteria are not legally enforceahle,
State water quality standards, developed using appropriate aspects
of cases, Spages'.water quality standards dg not include specific

When there are no numerical State standards for a given pollutant,
Federal water quality criteria shoyld be considered,

Public health basis in 1{sting decisfon under Section 112 of the
Clean Air Act

EPA's groundwater protection strategy
TSCA health data
TSCA chemical ddvisories {two or three tssued to date)

Advisories issued by FWS and NWFs under the Fish and Hildlife
Coordination Act

National Environmental Policy Act

TSCA Compliance Program Policy

Resource Conservatign and Recovery Act

State Requiraments

Texas Department of Health Brinking Watep Criteria

All other State requirements, not delegated through EpA authority,

3-13
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TABLE 3-1 (continued)

3. Loca) Requirements

Standards of Nationgl Pollutant Discharge Elimination System permit
for local publicty-owned wastewater treatment facility,

Local solid waste management ordinanceg

Local zoning laws ang regulations

Gther local requirements
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Tadle 3-2 lists existing EPA ambient enviranmental concentration standards

I that may be applicable to public health analysis.
the following:

These standards include

¢ Maximum Contaminant Levels (MCLs) promulgated under the Safe

Drinking Water Act, for 20 chemicals and also radionuclides in
drinking water;

Mational Ambient Air Quality Standards (NAAQS) promulgated under
the Clean Air Act, for 7 pollutants in ambient air;

National ambient water quality criteria developed under the Clean
Water Act for 95 contaminants in ambient water systems (not

001273

drinking water), which are nonenforceable federal criteria but are
often the basis of enforceable state water quality standards,
¢lassified as applicable requirements for remedial actions; and

Health advisories {suggested no adverse response levels, or SNARLs)

developed under the Safe Drinking Water Act, covering 22 contami-
nants in drinking water.

The environmental standards and criteria in Table 3-2 were developed under

a variety of statutes, and many incorporate economic or scientific factors
inappropriate for CERCLA. The standards generally do not consider simul-

taneoys exposure from muitiple routes. Standards may also be based on

levels, durations, or frequencies of exposure that are different from those
at a specific site. As a result of the various technical aspects of
standards develdpment, some concentration limits will require adjustment
before being applied to the South Cavalcade Street Site. It should also be
noted that relevant or applicable ambient concentration limits are not

available for all media for many chemicals commonly found at Superfund
sites.

For these reasons, it will be necessary to consult with EPA tao
review the exposure assessment and determine the appropriate range of

cleanup levels for the constituents encountered at the South Cavalcade
Street Site.
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Safe Drinking
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Clean Hater Act
Water Ouality Criteria

Clenn Rater Act,
Hater Quality Ceitecia

S8afe Drinking Water Act,
Neatel Advlacrice

Peatechiloroethane
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trusoflicient dacs
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unlees
otheculae Cleaa Ale Act, €or Human Health for fluman Health (eg /L)
Clicafcel nated) KAAQS Cug/im’) Fislh and brinking Water Prinking Hater (mly 1-day 10-day Chronic
{wevks or
arnd ha)
Acenaphthene 20 upfL (organaleptic)® 20 wpfL (orgenoleaptic)
Aeecleln 320 ug/L 540 wg/t
herylonitrite & {0.58 wpfL) 0.61 wpfl)
Abdein 0 (G.24 ag/L) (L2 ng/})
Anrinony 146 ugll (146 ug/L)
Arsenic 0.05 0 (22 ng/L) (25 ng;l,]
Asbestos 0 (100,000 (ibers/l.} (Jog,0u0 fibera/t})
Bariwm 1.0
Benteae 0 (6.6 ap/l) (6.7 up/LY’ 0.1] 0.07
W eenridine 0 (t.2 ng/L} (4.5 sp/i}
= Berpbl L '\ 0 {17 ng/t) (19 ng/L)
S Cadniue 0.01 0 {10 wghi)d (12 wg/id
Carboafuran 0.1 0.} 0.00%
Carbon monoxide 40,000 ()-hour)® '
12,000 (g‘lmur) .
Carbon tetrachioride : P (5.0 ug/t) (5.2 wve/l) 0.2 0.02
Chlocdane 8 (4.6 ag/L) (2120 ng/L) 0.082% 0Q.062% 0.0015
Chiocéneted benepars ;
liexechforobenzune 2 (7.2 ng/L) (210 og/L)
1,2,4,5-Tetracthlorobencene 0 (38 ug/L} {180 wp/r}
Pent schilarobentane 0 {14 uglld (570 ug/tL)
Trichlocobenzene Ineuffictent data tasuwflicient data
Monochlorobenzcue GAR ugft 488 ug/lL
hitorinsted ethanes
1,2-Dichtoroetliane 0 (9.4 up/r) 9.4 uve/L} tnsufflcient datae
L, -Telchloracthane I1B.5 wg/l (19 mp /1) 1.07
1,0,2-Trichlorerthiane (6.0 ug/Ld (6 vp/l)
1, 1.2,2-Tetrachilorartiiane 0 (1.7 ug/t) 1.7 ugle)
Hesachioroethane o (19 wr/l) (24 ug/L)
Honochloroethane foanflicicot Zata Insulflcient dota
b b-Bichioraethane inenfflciont data foanfficient dota
1,00, 2-Tetrachloroethane Tuaulticicnt data tumubliclent data
Foaullicicnt data




Applicatle of Relevant
Requirement o Bther Criteria, Advisarics, and Gaidanen
- ) “"—‘““‘“—‘“—“—-“-—-——-——*~* ———
Bafle Drinking
Water Ace,
Hile, (mg/L Clean Matnp Act, Clean Water Act, Rafe bDelaking Water At}
unfeey Water Quality Critecla Woter Mality Criteria Healen Advigarleg
otliecwige Clean 4l Ast, * {or Human Uoagyy for tuman fcalyy, (35!!_.} -
Chealce) noted) HAAQs (uqu } Tieh ang Driuln'ng Hater I’)rlnking Harer uly t-day i10-day iCheonje
{wrehs of
mantha)
-—-—-—-——-——-———————————-———_—-__—-_-___*____.____.____.____. ————— —
Chlorineteq nephtiisleney taonfiictent dara Tasulficicn itata
Chloclasreq phenst g
I-KmocMoroplnenat 0.1 ug/r (argnnoleptl:) 0.0 wg/L (organolnpt[c)
G'mnochluro[-hcnn! 0.t wg/L (nrgmotepric) 0.1 ug/L (orgnunlcpt[r‘)
J.I~Dichlorophenol 0.06 ugyse, (nrgnnolep(ici Q.04 uysi. lnrgnnulcplipi
2.§-nkchloropheua! 0.5 ug/t. (ormnr)leptic) 0.5 wg/u [organo!cptir!
2.6-ﬂichlomphmml‘ G.2 wg/L (nrgmmleptic) .2 wg/L (nrgannlep(ic)'
‘;‘-’ J.G-Di:hiom;-heuul 0.3 wgrt [org.moleptic) 0.3 ugry. (urgnnnlzpll'r)
— 2.l.fc,s-l'etnchloruphenol “ L9 wgrt (urgmmreptlcl .0 wgse (nrganolepli:)
g I.G.S-Tri:hlorophrnol 2600 ug sy, 2600 ug/e
2.4.6-Triclalornp£ncnol 0. (1 wgrey (18 wg/e)
Z-Huhy!-ﬂ-chtorophcnot 1800 ug /g, (nrgmo!ept!c) 1800 g/t (arxnno!epl‘cl
J-Melhyt-4-:hlnrophenol 1000 wg/y. (orgunnleptlc} 3000 upso (nrg.mnlcptl':)
: J-Hcllmyl-6-clrlornphenol 20 ug/t. (o:gmnalepllc) 20 wg/l. forginn!cpticl
B Cblorophenorrl
) I.G-Dichloraphenn:yacet!c
acid 0.1
2.4.$-Trichlorophcno:y- .
Propionie e.0
‘Qulorocltrl ethery
1 hl'l'(Chlaronethy” ether 0 (0.018 ny/y) (0.039 ngsr)
: bl'l'-(f-(:fsloroetlnyi) ether 0 (6.7 g/ 0.3 ugrt)
-3 blt-(l-Chlo:niluprapyl) ether 6.1 ugre . YT ursl
: 0.19 2 (1.90 wy/r) (£.90 ugrr)
Gof oug/r fuu{nnulrptlc) 0.1 ug/s. (urg.mn[epllc)
0.05 30 wg/, 50 wg /L
Cra} $20 wg/y, , L70 wmyr,
b omg/L (org-nalepllc! 1 mg/L‘(orKlnalepllc)
00 ugrt, 200 wg /i,
0 (0.24 ag/ey (42 ngriy
chlaroben:enu {al) tsomeryg) 400 ug/L 410 ug/rt
: idines 0 (0.107 ugsry €0.207 wgr1y
chlotnethylenrn
.l'blrhloroethrlene 0 00,%) yp/t 0.1 up/f1) t.o 0.07
.Z-Dithluroethylene Fnoufficicnt data Tuaulticipey data 4.0 0.6 fcla isomar)
5 2.7 .27 (tewns.
1
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Appliceble or Relevant
ﬁequil’cmcnl’ L]

Other Ceiteris, Advisntics, snd Culdance

Bafe Drinking
Water Act,
HCls, (mg/l.

Clean Water Act,

- -

Clean Water Act,

Sefe Brloking Warer Act,
Neateh Advivories
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001276

unless . Water Quallty Critcefa Water fuality Crlteria
otherwlse Clenn Afr Act, for lunen Nealth foc Hupan Healch {wg/1}
Chemical noted) HAAQS (ug/a”) Fieh and Brloking Hater Driukicg Hater oOnly I=day J0-day Chronic
{wveeks orf
wonthe)
bfchlaroacthane See Welonethanes Ses lalopethsnee 1" 1.} 0.15
Y, 4-Dichlocophenal 0.1 «gfl (arganaleptlc) 0.3 ug/L (ocgraaleptic)
Dichioropropsnca/
Dichlotoprnpenca
Dichloropropencs lanulflclent data fasufficfent data
Dichlosopropenes 87 g/t 87 ug/L
1,2-Bichloroprapane n.! n.i
dletdrin 0 £n.78 ng/L} {11 ag/L)
1,4-Dinethytphenod 00 upft (organoteptie) 400 ur/L (orgenoleptic)”
2-4-Dfn{tratoluene 0 1.y uglfl} (Ll owp /L)
p-Diorane 3.68 0.569
b, 2-biphenylhydracine 0 (422 np/L) {455 ng/L)
gndosuifan 14 ug/l 138 ug/L
tndrin 0.0002 Fooglt LY ug/L
Ethylbencena 1.4 ngfL .4 mpfl
Ethyplene glycol 19.0 5.5
Pormeldehyde 0.030
Fluoranthene 52 ug/L 188 wpfL
Fluoride f.6-2.4
{tafoethers Inpuf{icient dota Insullicient date
tafomethanes 9 (1.9 wgft) (1.9 vglt)
deptachlor 0 (2.8 nyg/t) {112 ag/i)
dexachiarobyt adiene 0 £4.47 wgfl) (4.6 ugii)
Hexachiorocyclahenvacs
| Lindane {991 gansa-itci) 0.004
algpha-hicit 0 (92 nx/L} (L} ng/L)
Let o -itcu 0 (163 ng/L) (22 sz A1)
_ gsnma-iCil 0 £586 ngfi) {206 ugri}
detbis-licH Inevfilcient data tnsulflcicnt data
epatlon-licit tosantllcient dats toauflicient data
Techalcatl-ien 0 (i2) ugst) €Lty nglt)
f fexachlorocyclapentadfeae 206 uglt. 206 g/l
vllenane 5.68 0.5¢68
Iydracezbone (noa-weihane) 160 Iil-hnm.:"}“',e
tsophorone 5.2 mg/lL 5.1 wg/l. r
terceenc 0.15
8.61%
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n.os
Horrury Q.o
Hotbonyelfap (1]
Hrthyy Fthyl Ketone

anhlhnlﬁnn
Nicknt
Niteate (oo N}
Nllrnhantnnﬂ
Nitengen diox{de
!il'l'rnplwnnl "
1,4~Dinirrn—n-crenof
ninltenphnnol
Honuniy rophenn)
Trinflrophnnn!
Ni!rnunnlnrn
P Nitronodime
"-Nitronndfe
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n-Hiteann
A-Kitromn
Orane
Particutare Hatter

te.o

Lhylamine
thyl nmfnn
“Nebutylamdne
nfiplxrnyl»mt’ne
Prevolidinas

Pratachtg

tonheant
henat

Fhihal ate LOLET Y
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hydiae athnng (tany)
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Applicahle op Relevane

Beaulsemeant y

—_——

Sale Pefnking

NAAQS (ug/m )

\\_
frad

k.S (‘?ﬂ-f’lnyl

100 (f-penc)®

215 -koye)
260 (Zﬁ-lmur ’lc
15 26-tinuey”

Table 3-2 {Cont'd)

—_—

tHhey Cr[trrln.

—-..__-—.-—-—.‘--v-n-q_-,, S~ .,

for Human Heateh Tor {luman Heat el
Flali ang h

rinking Hater Priaking Hatepr oy,

Iy

50 up/t,
14n ng/l, I g e,

InrufFiclone data

tnaullhcfane data
F1.4 wp iy, '

15.4 uptt,
[9.R mat1, B9.8 mp/1,
FY.& upgrL [Y.6 wpsr.
LU YIS M ug st
fnnufficn’wnt date

Pt liclent data

Evmaltle;rne data hmul’”:frnt

data
0 (14 ngriy (L4 np/1)
Q (8 ap/1y (A ag/td
0 (64 ng/L) {64 ep/l}
D (4% ugsr) {70 we /1)
0 (tso np /L) (160 ngll)
Lol wg/r I.01 LYT4R
).s mg [0, 1.5 mp/t,
I meseL 150 wp st
150 mp /4, A4 meyt,
Yo mp/t, “h mp /i, -
15 mg/t 2t mp /1,
0 (0.19 ngrr) (82 ng/1y 0.)2s
0 (28 ag/1y (26 nptt)
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Aufvlpnrlén, and Culdanen

Hoafth

e e

Hatey Aer,
HCEn, (mgfi, Clran Watep Aet, Clesn Wapry Act, Safe Pelnkig
tniegy Watce thint ey Criterla Watler Nualley Critorta
othevuige Clran Afr Ace
Chirmical noted)

R Waterp Ace,
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.__.""_!hsfﬁl.______rn______
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1.5
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50 ng/t,
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Appticable ar Relevant .
Reqiulrement a Mher Ceiterin, Adulanried, sud Culdance

—— —

Safe Drinking
fafe Driakiog Water Act,

Wntar Aet, .
MCLe, (mg/L Clenn Water Act, Clean Water Act,
unleas Water Quality Ciitrria Water (patity Criteria ltralth Advinoriea
otherwinn Ctenn Alr Agt, far Human Meadth for Human ftealth (mg/L}
Chemical nated) NAAGS (op/m ) Fisle mnd Delnking Hater Drinking . ter aty T-dny ID-day  Chronie
{ueeks or
. ' mantha)
Ratiowneliden
Ridium-22h and 224 S pti/L
Geoas alplis activity Ly pci/t
it iam 20,000 poiST.
Sieaat (um=90 £ plifL.
thiver moaa-made ¢
Setenine 0.01 1 upft. 10 welt -
Sitvee 0.0S s0 up /i, St xig /L.
(o Stfur diocide 165 (2&4«»\-;1'
) B0 {1-year) :
8 2.0, 7.8-TiRR ' 8 (000013 npfl) £0,00081 ng/L)
Tetvachinroerhylene 8 (R upft) 8.0 wi/1) 1.7 a.irs o.M
Thaifivm F¥ uplft. {7.R upft,
Tonfusns 14.Y mpfi. §5 me /L, 21.% 2.2 t.34
Thanphene 0.00% 8 (7.1 ngfry {258 nxftL)
Trictrborasthylene 012 g/t {0 uptt) .02 0.2 a.ars
Tribalomethanen (tnlnl)i 0.1
Vinyl chlaride Q620 uglld (20 up/L
Xylraea 12 1.3 0.62
Zine 5 mp/L {arganateptic) S mg/l. Unrgonoleptic)

a > -
Wrpanaleptic criteria ace baoed on taste and odor effrcte, not buman health offrcte.

5

hCnncfn|rat|0nn fn parentheaes corcempond to carefnogedic risk of 107
Fannual maximum concentretion not to be excerded mare than one per year,

dchtornlorm is ons ol Taur trihalomethanen whhae sum concentration mitnt be loaa than 0.8 mp/fi.
“an o guide in drvising [mplementation plana far achieving oxidant atandacds.

IRPVP“'dJr fealth advirory for benzene and benzolalpyrene, reapretively.

Bhuwnal aritlometfe mean coneententtan.

‘ 9
"Anieal geometrlc mean concentration.
llrtiviiy carcesponding to total body or sny intecnal orgsn dose af & mrem/yeer.
+ Ytoral trinalamethanca refers to the mum concenteation of chloroform, bromodickloromethane, dibromachiaramethane, and bromnform.
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3.2.2 CONTAMINANT CRITERIA FOR GROUNDWATER

Water quality standards have been developed over the years that provide a
partial basis for assessing the level and significance of groundwater
contamination at the South Cavalcade Street Site., No set of eavironmental
standards is comprehensive, however; and acceptable standards for alil

possible compounds, particularly organic compounds, that might be found in
the groundwater have not been developed.

The principal standards that will be used in evaluating contamination in
the groundwater at the South Cavalcade Street Site will be the available
drinking water standards. Although the shallow aguifer is not currently
being used as a drinking water source, it is a potential source and
therefore constitutes a Class 2 Aquifer under EPA's groundwater protection
strategy. The deeper aguifer is being used as a domestic water supply and
also is a Class 2 Aquifer. At sites that overlie (Class 2 groundwaters, the
goal of CERCLA cleanups is to provide drinking water quality or background
levels, as appropriate. Background water gquality will be determined during
the field investigations and compared to Texas Department of Health
drinking water standards. This comparison will result in a list of
contaminant cleanup levels which are to be achieved. Table 3-3 presents
the maximum allowable Timits for varjous compounds in drinking water as
promulgated by the Texas Department of Health. The table also lists

secondary criteria which are intended for guidance but not as absolute
Vimits,

0012789

3.2.3 CONTAMINANT CRITERIA FOR SQILS

The significance of contamination of s0ils and non-soils materials will be
evaluated based on their potential exposure pathways. These include the
potential for the contaminants to be released to and migrate with air,
surface water, or groundwater at the South Cavalcade Street Site and the
subsequent potential for human and environmental exposure through dermal,
ingestion, or inhalation routes. Detection of contamination visually, with
the olfactory senses, or field iastruments will be considered adequate to
ascertain that the soils materials and non-soil material are contaminated.

3-21




Texas Department of Heal
Maximum Allowable Limits

—
Limit Limit

, _

Parameter , (mg/L) (ug/L)

3-22

th Drinking.Water Standards

Limit
(other)

3 threshold odor number

Inorganic
Arsenic 0.05 50
Barium 1 1,000
Cadmium 0,010 10
Chromium 0.05 50
Lead 0.05 50
Mercury 0.002 2
Nitrate (as N) 10 10,000
Selenium 0.01 10
Stlver 0.05 50
Organic
Endrin 0.0002 6.2
Lindane 0.004 4
Methoxychlor 0.1 100
Toxaphene g.005 5
2,40 0.1 100
2,4,5-Tp (Silvex) 0.01 10
Total trihalomethanes 0.1 100
Secondary Constityents
Copper 1.0 . 1,000
Iron 0.3 300
Manganese 0.05 50
Zine 5.0 5,000
Chloride 30a 300,000
Sulfate 300 300,000
Hydrogen Sulfide 0.05 59
Foaming agents 0.5 500
Total Dissolved Solids 1,009 1,000,000
pH »7.0
Color 15 color ynits
Odor
Corrosivity Noncorrosive
3 — —— e
From Texas

ivigi ater Hygiene, Drinking Water
] ) ing Drinki Water Quality and Regorting Requirements far
Public Water Supply System %Ad0pted 4 June 1977, Revised 79 Nov 19807,
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d preserving operations, the physical

and chemical properties of the materials used tg treat the lumber
such tests as the EP toxicity, Unfortunate!y,
promulgated environmental criteria or standards

éxcept for PCB-contaminated $0ils which are subject to TSCA limits, 1t
will, therefore, be riecessary to consult with EP

» and with
there are no Currently

A to review the Endanger-

ge of cleanup levels for
contaminated soils at the South Cavalcade Street Site.

ment Assessment and determine ap appropriate ran

3.2.4 CONTAMINANT CRITERIA FoOR SURFACE WATER

The principal criteria for surface water
premulgated by EPA and the State of Texas
welfare and enhance water quality,

are water quality standards
to protect the public health or
Toxic pollutants are emphasized by

for permit timitations under the
National Pecllutant Discharge Elimination System,

do not include numerical criteria for

001281

Current EPA regulations as the basis

Huwever, Texas standards
many toxicg chemicals, although there
at vaters must not contain toxic

In the absence of state numerical criteria,
EPA water quality criteris will be used as the basis for evaluating cieanup
actions at the South Cavalcade Street Site. These criteria are listed on
Table 3-4. Final cleanup levels for the site
ical criteria and review of the Endangerment A
tionally, the drinking water standards listed
applicable to surface water.

1S a general narrative requirement, th
substances in toxic amounts,

ssessment with EPA, Addi-
in Table 3-3 wil also be

3.2.5 CONTAMINANT CRITERIA FOR AIR QUALITY

Air emissions from the South Cavalcade Street

Site produces no significant
impact to contiguous areas,

The site, located in greater Houston (Harpis
County), has an air qualty consistent with other areas of the city. The
site location is in an area classified as Nonattainment (
meeting national ambient afir quality standard . NAAQS)
total suspended particulates., The greater Houston ares
being in attainment for sulfur dioxide

not presently
for both 0zone and

is classified as
» Nitrogen oxides and carbon
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TABLE 3-4

U.S. Environmental Protection Agency
Watar Quality Criteria and Detection Limfts
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AQUATIC LIFE CRITERIA* HUMAN HEALTH DETECTION
PARAMETER FRESH WATER SALT WATER CRITERIA** LIMIT+
Acénaphithene 1,700 ug/T(A} 970 ug/T(&); 710 ug/T{ChY 20 ug/ 1 (0} 3 ug/i
Acrolein 68 ug/1(A); 21 ug/T (Ch} 55 ug/1{A) 320 ug/t (T} 2 ugfl
Acrylonitrile 7,500 ug/1{A) - 0.58 ug/] {Cg 100 ug/i
Atdrin 3 ug/T max (A) 1.3 ug/1 max (A) 0.G0074 ug/t1 (C 0.603 wg/1
Dieldrin 0.0019 ug/t (24 hr) 0.0019 ug/t (24 hr) 0.00071 ug/] fcz 0.006 ug/!
Antimony - 9,000 ug/1(A), and {Ch) - 146 ug/1 (7} 3 ug/i
Arseaic 440 ug/l {mex} 508 ug/1(A) £.022 ug/t {C) 53 ug/l
fsbestos - - 300,000 fbrst {€) 100,000 fbr/l
Benzene 5,300 ug/1{A) 5,100 ug/1(A} 6.6 ug/1 {C) 5.2 ug/l
Benzidine 2,500 ug/1{a) : - 0.0012 ug/1 {C) 0.05 va/l
Beryllium 136 ug/1{A); 5.3 wg/1(Lh) - 0.037 wg/t (C) 0.3 ug/l
Cadmium 8.012 ug/1 (24 hr} 4,5 ug/l 24 hr 10 ug/1 {T) 4 ug/i
1.5 ug/1 {max) 59 wg/1 (max;
Carbon Tetrachloride 35,200 ug/1{A) 50,000 ug/T(A) 4.0 ug/l {C) 0.007 ug/1
Chlardane 0.0043 ug/1 {24 hr) 0.004 ug/t (24 hr) 0.0046 ug/1 (C) 0.4 vg/i
2.4 ug/l {max) 0.09 ug/i {max)
Chlorinated Benzenes: 250 ug/1{A) o 129 ug/1(A,Ch)
monachlorobenzene 488 ug/1 ng G.G3 uafl
i 26 ug/1 {0
§ 2 1,2.4,5-tetrachlorcbenzene 38 ug/f¥ (1)
; pentachlorobenzene 74 ug/1 (T)
| Bexachlorobenzene 0.0072 ug/1 (C) 0.001 ug/1l
H Chlorinated Ethanes: .
1,2-dichloroethana 118,000 ug/1{A};20,000 vg/1{Ch) 113,000 ug/i(A) 9.4 ug/1 (c; 0.006 ug/]
1,1,l-trichloroethane 18,000 ug/Y(A);9,400 vg/1{Ch} 31,200 ug/1{R) 184000 wg/1 (T 0.005 ug/!
1,1,2-trichloroethane 18,000 ug/i {(A) 6 ug/1 (C) 0.006 ug/l
1.1,2.2-tetrachloroethane 9,320 ug/i{A);2,4060 ug/l (Ch) 9,020 ug/l (A} 1.7 ug/1 (C) 0.006 ug/1
pentachlorcethane 7,240 ug/t(A);1100 ug/1 {Ch) 390 ug/1(A}; 281 ug/i{cCh)
£y | hexachloroathane 980 vg/i1(A);540 ug/1(Ch} 940 ug/1{A) 19 ug/1 (L} 0.001 wvg/i
ElChiorinated Napthalenes 1,600 wg/1(A) 7.5 ug/1(A) - 0.015 ug/i
E{Chlorinated Phenols:
b| | 3-menochlorophencl 500,000 ug/1(A) 0.1 ug/1 (0Q)
4-monochloropheno] 500,000 ug/1{A) 22,700 vo/V(A) 0.1 ug/} (0)
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{Continued)

AQUATTC TTFE TRITERTA—

HURAN HEXLTH UL TECTTON
PARAMETER FRESH WATER SALT WATER CRITERIA** CIMITs
E.S-chﬁlorophenol 00,000 g /1Y 0.5 ug/T (0]
Z,6-dichloropheng) 500,000 ug/léA) 0.2 ug/t (0)
3.4 dichlorpheno] 500,000 ug/1(A) 0.3 ug/1 (0)
2,4,5-trichloropheng] 500,000 ug/1{A) 2660 ug/1 m
I ug/l (0
2,4,6-trich!orophena] 970 ug/1(Ch) 15 ug;; (8) 5 ug/1
ug
2,3,4,S-Cetrachlorcphenoi 500,000 ug/1(A} I ug/i {O;
2,3,5,6-tetrachlorophenol 440 ug/1(A) 1800 ug/1 (o0}
2-methyl»4-ch]oropheno] 1800 ug/1 (Of
3-methyl-4-chlorophenol 500,600 ug/1{A} 3000 ug/1 (0) 8.3 ug/i
3—methyl-6-chloraphenol 500,000 ug/1(A} 20 ug/V (0)
Chloroalkyl Ethers; 238,800 ug/1(A)
bis fz-chiorofsopropyl) ethep ) 34.7 ug/l (7) 0.9 ug/i
bis {chroromethyt) ather 0.000038 ug/1 (C) - 0.4 ug/l
bis (2-chloroethyl) ether 0.3 ug/1 (C; 0.5 ug/1
Ehloroferm 28,900 ug/1{A); 1,240 ug/t(Ch) 1.9 ug/t (C 0.006 ug/1
2-Chlarephengt 4,380 ug/1(A) 6.1 ug/1 (o) 2 ug/1
Chromium I 0.2% ug/1 (24 hr) 18 ug/1 {24 hr) 50 ug/1 (T) 7 ug/1
i 21 ug/l (max) 1260 ug/1? {max)
B¢ Chremium 1] 2200 vg/1 (max) 170060 wgs1 (1) 7 ug/1
§» Lopper 5.6 ug/l (24 hr) 4 ug/1 (24 hr) 1000 ug/1 (o) 6 ug/l
3 12 ug/1 {max) 23 ug/t (max)
k1 Cyanide 3.5 ug/1 (24 fir) 200 ug/1 (T) 5 ug/}
- £2 ugn (max)
DD T 0.001 ug/} (24 hr) 0.001 ug/i {24 hr) 0.00624 ugnl (c) 0.616 ag/1
3 1.1 ug/l {max) 0.13 ug/1 (max)
1Bichiorobenzenes 1120 ug/1(A); 763 ug/T{Ch) 1,970 wg/i(a) 400 ugf?{A} 0.009 ug/
i ;chtorobenzfdine 0.103 ug/! (c 0.1 ug/l
. I-ﬁichleroethylene 11,€00 ug/t{A) 224,000 ug/1(A) 0.33 ug/1 {C) 0.006 ug/1
. ¥ 4-Dichlerophenal 2,000 ug/1(A): 385 ug/i(Ch} 0.3 ug/1 (0) 2.1 ugyl
fOichloropropanes 23,000 ug/T(A}; 5700 ug/1(Cr) 10,300 ug/1(A); 3,040 ug/1(Ch)
EQichloropropenes 6,060 ug/1(A); 244 ug/1(ch) 790 ug/i{A} 87 ug/1 (1) 0.006 ug/1
@< of-Cimethylpheno} 2,120 ug/1(A) 400 ug/1 {0; 1.7 wg/l
ga»#-Binitrototuene 330 ug/T(A); 230 ug/1{Ch) 590 ug/1{A) 1.1 ug/1 (c 0.06 ug/1l
g”.2-Diphenyihydrazine 270 ug/1(A) 0.4 ug/1 (c) 10 wg/l
BEndosul fan 0.056 ug/1 (24 hr) 0.0087 ug/1 (24 hr) 74 ug/t (T) 0.005 ug/I
: 0.22 uq/] {max)
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(Continued)
AQUATIC LTFE CRITERTA* HUMAN HEALTH DETECTION
PARAMETER FRESH WATER SALT WATER CRITERIA** LIMIT+
Endrin 0.06023 ug/l {24 hr) 0.0023 ug/1 (24 hr) I ug/1 (T) 0.009 ug/l
0.18 ug/\ {max) 6.037 ug/Y (max)
Ethylbenzene 32,000 ug/i(A) 430 ug/I(A) 1400 ug/1 (T) 10 ug/}
Fiuoranthene 3,980 ug/1(A) 40 ug/1(A); 16 ug/1(cCh) 42 ug/t {T) 0.65 ug/)
Haloethers 360 ug/1(A); 122 ug/I(Ch) 0.06 ug/l
Halomethanes 11,000 ug/l (A) 12,000(A); 6,400 ug/1(Ch) #1.9 ug/1 {C) 0.01 ug/l
Heptachlor 0.0038 ug/l (24 br) 0.0036 ug/t (24 hr) 0.00278 ug/fl {C) 0.002 ug/fi
' 6.52 ug/1 (max) 0.063 ug/1 {max)
Hexachiorobutadiene 90 vg/1(A); 9.3 ug/l{cCh) 32 ug/1 (A} 4.47 ug/1 (C) 0.001 ug/1
Hexachlarocyclohexane
alpha-BHC i00 ug/1(A) 0.34 ug/1{A) 0.092 ug/1 {C& 0.002 ug/i
beta-8HC 100 ug/E(A) 0.34 ug/l 8.163 ug/l {C 0.004 ug/l
gamma-BHC (1indane) 0.68 ug/t {24 hr) 0.16 ug/1 {max) 0,186 ug/l (T) 0.002 ug/1
2 ug/l {max)
tech BHC ' 8.123 ug/1 (L} 0.604 ug/1
Hexachlorocyclopentadiene 7.0 ug/i(A); 5.2 ug/fi(Ch) . 7.0 ug/1 206 ug/{ gg) 0.001 uq/¥
1 ug/
[sophorone 117,000 ug/1(A) 12,900 ug/1{A) 5,200 ug/l (T; 5 ug/l
) tead 0.75 ug/1 (24 nr) " 668 ug/1{A); 25 ug/1(ch) 50 ug/1 (T) 32 ug/i
L o 74 ug/t (max)
Mercury (Total Receverable)  0.00057 ug/) (24 hr) 0.025 ug/1 {24 hr) 0.144 ug/? (T) 0.4 ug/1
0.0017 ug/t (max) 3.7 ug/t {max)
Napthalene 2,300 ug/1(A); 620 ug/i{Ch} 2,350 ug/1{A) 2.5 ug/}
Nickel 56 ug/l (24 hr} 7.1 ug/t (24 hr) 13.4 ug/l {T) 15 ug/1
1180 ug/l (max) 140 ug/1 (max)
Nitrobenzene 27,000 ug/1(A) 6,680 ug/l{A)} 19800 ug/1 (T) 5 ug/i
30 ug/1 (0}
¥itrephenols 230 ug/1(A) 4,850 ug/T(A)
2,4-dinitro-o-cresol 13.4 ug/i (T)
dinitrophenol 70 ug/l 7 ug/fl
Nitrosamines: 5,850 ug/1({A) 3,300,00 ug/1(A)
N-nitrosodimethylamine 0.014 ug/1 {C) 0.3 ug/i
N-nitrosodiethylamine 0.008 ug/1 (£)
K-nitrosodi-n-butyltamine 0.064 wg/1 (C)
H-nitrosopyrrotidine 0.16G ua/l {C)
.N-nitrosodiphenylamine 49 ug/1 (C) 1 ug/l
55 ug/Y(A): 3.2 ug/i(Cn} 53 ug/1(A}; 34 ug/1{Ch}) 1010 wg/1 (C) 10 ug/i
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€ ** (Criteria

mg/1 CaC

Eriteria as published in Fed. Reg, 45: 79318 and Fed. Reg. 46: 40919.

¢, = most strigent criteria.
ds published in Fed. Reg. 45: 79318 a
Azacute toxicity; C=carcinogenicity at the 107

Detection limits as published in fFed. Reg., 44: 69454.

For the following halomethanes:

gd Fed. Reg. 46: 40919.

dichloredifluoromethane, trichlorofluoromethane, or combinations of these compounds.

0012865

Criteria for hardness-related metals assumes 50
24 hr = 24 hour average value; max = value not to be excesded at any time,

Basis for criteria designated as follows:
risk level; Ch=chromic toxicity; 0=0rganoleptic effect; T=toxicity.

Chtoromaethana, dichloromethane, bromomethane, tribromomethane, bromodichleromethane,

AQUATIC LIFE CRITERTA* HUMAN HFALTH PETECTION
PARAMETER FRESH WATER SALT WATER CRITERIANY CLM[T+
Prenol 10,200 ug/T{AY; 2.560 ug/T{ChY 5,800 wg/T(R,Ch) 3500 ug/T (1)
Phthalate esters: 940 ug/1{A); 3 vg/1 (Ch) 2,944 ug/Y{A}
dimethyl phthalate v 313000 uwg/) (T} 0.11 ug/i
diethyl phthalate 350000 ug/1 {7) 0.13 ug/l
dibutyl phthalate 34000 ug/1 (T) 0.02 ug/l |
di-Z-ethylhaxyl phthalste . 15000 ug/1 (T} 0.04 ug/1
CR'sg 0.014 ug/1 {24 hr) 0.03 ug/Y (24 hr) 0.00079 ug/! (C) 0.04 ug/1 | i
PAH's (polynuclear argmatic 3 ks
hydrocarbons) 300 ug/t [max) 0.028 ug/1 (C) 0.04 ug/l |
Selenium 35 ug/1 (24 hr) 54 ug/1 (24 hr) 10 ug/1 (T) 75 ug/t
260 ug/1 (max) 410 ug/l (max)
Silver 1.2 ug/l {max) 2.3 ug/t (max) 50 ug/1 (T) 7 ug/t |
TCOD 2.1x10 wg/1 (C) 0.003 ug/i ¢
Tetrachloroethylene 5,280 ug/1(A); 840 ug/1{Ch) 10,200 wg/1(A); 450 ug/1(Ch) 8 ug/t {C) 0.007 uwg/l
Thaltium 1,400 ug/T(AY; 40 ug/1{Ch) 2,130 ug/H{A) . 13 ug/1 (T) 1 ug/}
R Toluene 17,500 ug/1(A} ’ 6,300(A); 5,000 ug/1{Ch) 14,300 ug/1 (T} 10 ug/l
¢ Toxaphene 0.013 wg/1 {24 hr) 0.07 ug/i (max) 0.0071 ug/1 (C) 0.4 ug/l
‘ , 1.6 ug/l (max)
Trichiorcethylene 45,000 ug/i{A)} 2,000 ug/1{A) 27 ug/1 {C; 0.005 ug/]
anyT Chloride 20 ug/1 (C ¢.01 ug/l
Zinc 47 ug/1 (24 hr) 58 ug/1 (24 hr) 5000 ug/Y (0) 2 ug/l
180 uvgs/1 (max) 170 ug/l (max)
*
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monoxide. The existing trucking operatiens may contribute in small
quantities to the nitrogen oxides and carbon monoxide levels.

No direct sources of air contamination from the previous c¢ressoting and
wood preserving operations exist. All potential disposal and operations
areas are presently covered with fill or vegetation. This provides a
Barrier which prevents direct contact between these potential sources and
the air. Although waste products from this site contain odorous compounds
that would degrade ambient air quality, this barrier prevents diffusion of
these compounds into the ambient atmosphere. Only upon exposure of the
underlying contaminated soils through investigation and/ar constructian
activities could air quality degradation in the in.iadiate area possibly
occur. As discussed previously, the waste creosote products disposal at
this site appear to have been susjected to eavircnmental degradation;
available data suggest that only refractory non-volatile compounds remain.
As a result, no major concentrations of velatile organics which might
influence the ambient atmosphere are expected.
to local or regional air quality is expacted.

Thus, no significant impact

In the event that remedial action at the site involves excavation, federal
and state air quality requlations must be followed. Tables 3-5 through 3-7
below summarize the federal and state standards on air pollutants of
potential concern at this site.

If incineration is included as part of a remedial action, federal and state
emissions standards as well as ambient air quality standards must be
addressed, Table 3-7 outlines federal and state emissions regulations
concerning the pollutants that may be of concern at this site.

3.3 PRELIMINARY IDENTIFICATION OF DATA GAPS AND I[SSUES RELATED TO
EVALUATING ALTERNATIVES

For each of the identified Remedial Alternatives, the data required to
assess, screen, and evaluate the alternatives have been identified. These
data requirements have been compared to the existing information in order

to delineate supplemental data needs. Composite requirements of the

3-28




TABLE 3-5 FEDERAL AMBIENT AIR QUALITY STANDARDS?

Averaging Primary Secondary Measurement
Pollutant Time Standard Standard HMethod
Suspended Annual 75 ug/m3 60 ug/m3 High-volume sampling
particulate geometricg
matter mean
24 nr 260 ug/m 150 yg/m3
Lead 3 months 1.5 ug/m3 Same

High-volume sampling

—— , -
Source: Federal Register 36, no. 84, Part 11, April 30, 1971, pp. 8186 -
8201 [11]; 43, September, 1978, p. 46246,

aStandards, other than those based on annual average or annual geometric
average, are not to be éxceeded more than once a year,

Note: Primary standards refer Lo concentrationg whi
threat to public health, Secondary standar
public from known or anticlpated adverse ef

ch are an immediate

ds are to protect the
fects.

3-29
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TABLE 3-6 STATE AMBIENT AIR QUALITY STANDARDS

Averaging

Measurement
Pollutants Time Level 1 Level 2

Hethod

Particulates 24 hour 750 ug/m3 1000 ug/m3 High-volume sampling

Opacity 5 min. 20 percent Light Transmittance

Measuring Device

Source: Texas Air Control Board Requlations
Note: Level 1 refers to the concentration of a given pollutant which will
prompt an investigation into the source of that pollutant (minor
public heatth threat). Level 2 refers to the concentration of a

potlutant which will prompt an order to cease operations at the
probable source(s) (major public health threat).

3-30
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TABLE 3-7 sSTATE AND FEDERAL EMISSION REGULATIONS

Pollutant Federail Standard State Standard
Particulates 2 hr. avg. = 18 ug/m3 max. 1 5 min, avg, = g
corrected to 12 percent Co, of 15 percent

Lead? 2 min. avg, = 50 ug/m3 max, 0.4 1b/hoyr
10 percent opacity max.

%Solid vaste burned exceedign 50 tons/day
Flowrate exceeding 100,000 acfm from flye.
3From lead smeltering operations,

3-31
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2lternatives have been ysed to formulate the site investigation activitieg,

Basic datga requirements are gs follows:

¢  Surface Water/Surface Sediment
-= Quality of surface runoff at various locationg
-- Quality of water Ponded on the site after a rainfaly event
== Kinds and levels of contamination associated with surface
drainage courses on and adjacent to the site

® Surface S0ils/Non-Soi] Materials
=~ Better definition of the stratigraphy of soils materials beneath

nated material gn the site .

-= Adequate definition of the mechanisms ang Pathways of contami-
nant migration
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=~ Characterization of the hydro]ngy of the shalloy aquifer
-- Documentation of the use or Potential use of water from the

“- Documentgtion of the short-term, Seasonal, and tong-term trends

== Determination of the kinds and levels of contamination in the
shallow aquifer

-= Evaluation of the source of contamination in the shallow aquifer
-~ Delineation of discharge permits from the shallow aquifer

] 'ADeeper Groundwater
-- Characterization of the Aquitard

-= Determination of the kind and level of contamination ip the
deeper groundwater, jf any

== Documentation of the uses gf groundwater from the
and the points of Withdrawal

¢ Air QualiFy

: _ missions that
might be associated With excavation of Contaminated soils zng

3.4 OVERALL APPROACH TO ALTERNATIVES EVALUATION
. e LIALCATION

The Remedial Alternatives for the South Cavalcade Street Site will be
evaluated and compared using the criteria described ip Section 3.2 and

3-32
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factors related to technical feasibility, institutional concerns, public
health risks, environmental assessment, and costs.

3.4.1 TECHNICAL FEASIBILITY

Alternative remedial actions will be evaluated for technical feasibility to
determine if the suggested technologies are appropriate to site conditions.
The techaical feasibility evaluation will include analyses of performance,
reliability, implementability, and safety for each alterantive.

Performance

The performance evaluation will include an analysis of the effectiveness
and useful life of each alternative to determine their overall desirabil-

001291

ity. Effectiveness will include an evaluation in terms of the ability to
perform intended functions, such as containment, diversion, removal,

through design specifications or by performance evaluation., Design
specifications will be compared to established numerical c¢riteria given in
Section 3.2 as they are being applied to the site based on consultations
with EPA. For situations where numerical standards are not available,
performance specifications will be developed based on best prafessional
judgment and used in evaluating alternatives. Preference will be given to
those technologies that completely immobilize, destray, or recycle the
hazardous material.

Most remediai technologies deteriorate with time and eventually may require
replacement. Each alternative will be evaluated in terms of the projected
service life of its component technologies, and the casts of operation and
maintenance. Considerations for the future, such as resource availability
and appropriateness of the technolegies, will also be included in esti-
mating the useful life.

l destruction, or treatment. The effectiveness will be determined either
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Reliability

Reliability aspects of the technical feasibility analysis will include
evatuations of operation and maintenance (0 & M) requirements and perfor-
mance demonstrated at similar sites. 0 & M evaluations will include the
frequency and complexity of O & M functions, availability of capable
operating personnel, and availability of key materials such as treatment

chemicals. In general, technologies that require frequent or complex 0 & M

activities will be considered less reliable than technologies requiring
fewer or less complex O & M,

Reliability of performance will be based on estimates of probability of
failure for each component technology and for the complete alternative,
Preference will be given to technologies which have proven effective undec
similar waste and site conditions. Requirements for bench-scale and pilot
plant studies will also be considered. Technical analyses will not be
based on presumed performance of untested methods.

{mplementability

The implementability of each alternative will be evaluated in terms of the
relative ease of installation and the time required to achieve a given
level of response. Ease of installation will be Dased on a constructabil-
ity assessment, or the ability to actually constiuct or implement the
remedial technology. Considered will be the ability to obtain necessary
permits, the availability and acceptability of alternative disposal sites,
and the equipment available for construction. The time required to
implement a remedy and the time required to actually see beneficial effects
will be considered. Also assessed will be the benefits of phasing and

segmenting the cemponents of the remeaial action and the long-term manage-
nent requirements.

Safetx

Each remedial alternative will be evaluated with regard to safety. This

evalyation will include threats to safety of nearby communities and the

3-34
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environment as wel) as to workers during implementation.

will be considered during the technical feasibility analysis are fire,
explosion, and exposure to hazardous substances, Other safety concerns

will be addressed as part of the broader public health risk evaluation
described in Section 3.4.3.

3.4.2 INSTITUTIONAL CONCERNS

Federal, state, and local environmental and public health standards,
regulations, guidance, advisories, or ordinances may influence remedial
alternatives by requiring or providing guidance an design, aperation, and
levels of c¢leanup or discharge. These institutional issues will be
evaluated as part of the remedial alternatives anmatysis.

It is EPA policy that primary consideration be given ta remedial actions
that comply with appiicable or relevant public health standards. The
effects of these standards, which were generally described in Section 3.2,
will be evaluated so they relate to the design, operation, and timing of
each alternative. 1If an alternmative does not comply with appiicable or

relevant standards, it will be evaluated to determine if it conforms to one

of the five permissible exceptions allowed by EPA. 1f the standards are
exceeded by the alternative, the state participation role will pe
determined or assessed. A1l applicable or relevant public health and
environmental stindards, interagency coordination needs, and other
institutional issues will also be identified, and the results of the

institutional analysis of each remedial alternative will be included in the

feasibility study.
3.4.3 PUBLIC HEALTH RISKS

Each alternative remedial action will be evaluated to determine how well

the actions limit the concentrations of toxic substances in the enviranment

and avoid unacceptable threats to human health. The public health risks

will be determined from the results of a baseline site evaluation, an

exposure assessment, and a standards analysis,

Major risks that
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Baseline Site Evaluation

The first step in the public health risk evaluation will be th

e collection,
organization, and

review of available data relevant to public health
applicable to each alternative proposed for the South Cavalcade Straet
Site. Most of these data will be collected during the detailed field

investigations and compiled during the endangerment assessment described in

Section 4,0, Each alternative will also be classified as either source

control options, which address onsite contamination, or management of

migration options, which address off-site contamination. Each of the
reredial alternatives will undergo a qualitative baseline evaluation on
their potential public health threats in the absence of remedial action,

considering the types and amounts of chemicals at the site,
effects,

their toxic
the proximity of target populations, the likelihood of chemical

release and migration from the site, and the potential for exposure.

Exposure Assessment

Selecting the appropriate remedial action requires assessing exposure and
comparing it to ambient environmental standards.

For each alternative, the
frequency, magnitude

» and duration of human exposure Lo toxic chemical

contaminants released from the site will be assessed. This assassment will

be an alternative-specific exposure evaluation whereas the endangerment
assessment described in Section 4.0 pertains to the site as a whole.

For
each alternative, the frequency,

magnitude, and duration of human exposure
to toxic chemical contaminants released from the South Cavalcade Street

Site will be estimated. This assessment will include tdentifying

chemicals present at the site and selecting indicator chemicals; identify-

ing points of potential huyman exposure and exposure pathways for each

remedial alternative; characterizing populations potentially at risk; and

estimating at all exposure points the environmental concentrations of each
indicator substance for each remedial alternative.

3-36
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Standards Analysis

Following the exposure assessment, estimated environmental concentrations
of indicator chemicals will be compared to the applicable or relevant

standards and criteria described in Section 3.2. From this comparison an

evaluation will be made of each alternative action to determine if the

standards and criteria will be met. Each alternative will then be

classified as either meeting, exceeding, or not meeting relative or
applicable concentration limits.

3.4.4 ENVIRONMENTAL ASSESSMENT

001295

Arn environmental assessment will be prepared for each alterpative action,
which will focus on the site problems and pathways of contamination

actualiy posed by each alternative. A detailed analysis of environmental

effects will be performed only when they are within the scope of the
alternatives. However, any known envirornmental preblems not addressed by
Three main issues
that will be considered when assessing the environmental effects of each

alternative are the adverse impacts, level of detail required, and scope
of the assessment.

Environmental Assessment of Adverse Impacts

The first step will be an environmental assessment of the "No Action"

alternative. This environmental assessment will include a description of

the current site and the environmental conditions anticipated if no

remedial actions are taken. This assessment will determine the value (or

uses} of the areas that are contaminated or threatened with contamination;
identify the types of impacts that are likely with no action; and assess
the general significance of the impacts.

Following the "No Action" assessment, a similar environmental impact
evaluation will be performed for each alternative remedial action.
However, the detailed assessment will be performed if the alternative
action results in any of the following:

3-37
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® A substantial increase in airborne emissiong;

® A new discharge to surface or groundwaters;

¢ An increase in the volume of loading of 3 poliutant from exi
SOuUrces, or a new facility, to receiving waters;

sting

Known or expected s'gnificant adverse effects on the environment or
on human use of environmental resources; and

¢ Known or expected direct or indirect adverse effects on
environmentally sensitive resources or areas, such as vietlands,
prime and unique agricultural Tands, aquifer recharge zones,

archeological and historical sites, and endangered or threatened
species.

If an alternative does not require a detailed environmenta) assessment of
adverse effects, a statement to that effect will be provided that
summarizes the supporting reasoning,

001296

Appropriate Levels of Detail

The appropriate level of detail of the environmental assessment will be
adequate to compare the expected environmental benefits of different

alternatives meaningfully and to determine the extent of the i

mpacts of .
construction and operation,

The level of detail will be determined based
on projected effects to environmentally sensitive areas,
violation of environmental standards

potential

» short and long-term effects, and
possible irreversible commitments of resources,

Scope of Environmental Assessment

The environmental assessment will address both Tong-term and short-term

effects, with the detail of analysis dependent upon the degree of impact as

s may inclyde
biology, socioeconomics, land

In general, each alternative
will be evaluated by considering beneficial effects of the response, such

described above. Environmental effects of remedial action
effects on hydrology, geology, air quality,
use, and archeaological and historic siteg,
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as changes in the release of contaminants and final environmental condi-

tions. Expected adverse effects of construction or operation will also be

considered together with related mitigative measures,

3.4.5 COSTS

For each alternative plan remaining after initial screening, detailed costs

will be developed and analyzed. This will consist of the preparation of

capital and 0 & M costs, a present worth analysis, and a sensitivity
analysis.

Estimation of Costs

All capital and O & M costs for each remedial action will be identified.
A1l cost data will be updated to current dollars as required and normalized
if necessary to be specific to the Houston area. Additionally, the Yife-

cycle period of capital and 0 & M functions will be identified for each
component of the alternative plans.

001297

Capital costs items will include both direct (construction) and indirect

{nonconstruction and averhead) costs. The direct costs will consist of

estimates for equipment, labor, and materials necessary to install imitial

and future remedial actions. Indirect costs will include expenditures for

engineering, financial, and other services not part of actual installation
activities but required to complete the installation of remedial alterna-
tives. Also identified will be any capital costs that must increase or
occur in future years as part of the remedial action alternative.

Operation and maintenance costs will consist of the post-construction costs
necessary to ensure continued effectiveness of a remedial action. The
fallowing 0 & M cost components will be considered:
Operating labor costs;

Maintenance materials and labor costs;
Auxiliary materials and energy;

Purchased services;

®* & = ¢
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Disposal costs;

Administrative costs:

Insurance, taxes, and licensing costs; and
Maintenance reserve and contingency funds,

Also included will be any other 0 & M cost items which do not fit inte the
above categories.

Present Worth Analysis

A present worth analysis will be used to evaluate expenditures that occur
over differeat time periods by discounting all future costs to the
present., Per EPA quidance, a discount rate of 10 perceat before taxes and
after inflatioa will be assumed. For the purpose of the detailed
feasibility analysis, the period of performance will not exceed 30 years.
The method used in determining the present worth of remedial actions will
be consistent with EPA's “Remedial Action Costing Procedures Manual."

301298

Sensitivity Analysis

After the present worth of each remedial action alternative is calculated,
each cost will be evaluated for effects of variations in assumptions
through sensitivity analysis. The sensitivity anmalysis will assess the
effect that variations in specific assumptions associated with the design,
implementation, operation, and effective life of an alternative will have
on the estimated cost of the dlternative., These assumptions will depend on
the accuracy of the data develcped during the remedial investigation and on
predictions of the future behavior of the remedial technalcgy and are
subject to varying degrees of uncertainty. The sensitivity of costs ta
these uncertainties will be observed by varying these assumptions and
noting the effects on estimated costs. Sensitivity amalysis will also be
used to optimize the design of a remedial action alternative, particutarly
when design parameters are interdependent (like treatment plant capacity
for contaminated groundwater and the length of the period of performance).




‘
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The following factors will be considered In conducting the sensitivity
analysis;

Effective life of remedial action {replacement)
Operation and maintenance costs;

Duration of cleanup {period of performance)
Extent of cleanup, given uncertainty about site conditions;
Other design parameters: and

Discount rate.

.
»

.
¥

Erphasis will be given to those factors above which can have a significant

effect on overall costs. Other factors given emphasis will be those for

which the value is most uncertain. The results of the sensitivity analysis

will be used to identify "worst case"

001299

scenarios and to revise estimates of
contingsncy or reserve funds associated with each alternative plan,

3.4.6 COMPARISON OF REMEDIAL ACTION ALTERNATIVES

As each alternative action is evaluated, it will be compared and ranked
against the other remedial alternatives using the categories described

above, -The comparison will include two major analyses, the noncost
criteria and the cost criteria.

Noncost Criteria Analysis

The noncost criteria analysis will address considerations of technical
feasibility, institutional issues, public health, and environmental

protection. This process will eliminate alternatives that are not tech-

nically feasible for reasons of performance, reliability, implementability,

or safety. Similarly, alternatives will be eliminated that do not meet
necessary environmental or public health goals,

This will involve the
identification of adverse impacts

on the environment or on public health or
welfare that may preclude the use of each assembled alternative. Adequate
protection for purposes of comparison will be considered as a comprehensive

response that addresses all pathways and points of exposure. Alternatives

that provide similar environmental and public health and welfare benefits
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will also be identified. Those remedial actions that do not conform to

institutional requirements will also be eliminated; however, upon
completion of the alternative comparisans, at least one alternative will
remain for each of the five categories described in Section 3.1.

Ccst Analysis

The purpase of cost screeaing is to eliminate alterpatives that have costs
on order of magnitude greater than those of other alternatives, but do not

provide greater environmental or public health benefits or greater
retiability.

To minimize the level of effort required for cost screening,
data sources will be Timited to the "Remedial Actions Cost Compendium"

(ECY, 1964), the remedial investigation, standard cost indicies, ard other
readily available information,

061300

Also, the time for preparing screening cost
estimates will be limited to a few days, and cost estimates will be

procuced within an accuracy of -50 to +100 percent.

The remedial alterratives will be campared on the basis of capital costs,

operation and maintenance costs, and present worth costs. Capital costs

and 0 & M costs will reflect site-specific conditions and will be compiled

using the.criteria in Section 3.4.5, Present worth costs of competing

alternatives with similar environmental, public health, and public welfare

benefits will be compared. Present worth costs will allow equivalent cost

comparisons of all alternatives as they include the current value of all
costs incurred initially and those that will be incurred in the future.
Atternatives will be eliminated if they are much more expensive yet offer

simitar or fewer environmental or public health benefits but no greater

reliability than competing alternatives. Alternatives that are more

expensive but offer substantially greater non-cost benfits will not be

eliminated. After the cost screening process, at least one alternative

will remain in each of the five categories listed in Section 3.1.

3.4.7 PLAN RECOMMENDATIGN

The comparison of each alternative will result in a definitive ranking
within each category--technical feasibility, public health risks,
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envirenmental protection, institutional concerns, and costs. Based on

these rankings, the alternatives will be further ranked to arrive at the
recommended remedial alternative.

Numerical or weighted value matrix
schemes will not be employed.

Rather, this ranking will be entirely
subjective and veflect the best possible informed judgment. EPA will be
consulted during this process to ensure that all relevant factors are

considered and the alternative selected is defensible under outside
scrutiny.

The description of the recommended plam will include a justification for
the alternative selected and a complete definition of the various

components of the alternative which will serve as a basis for continued

design and ultimate implementation. Included in the description will be:

A review of what the remedial action will and will not accomplish;
Special engineering considerations and special studies needed;
Operation, maintenance, dnd monitoring requirements:

Off-site disposal needs and transportation plans;

Temporary storage requirements;

Appropriate treatment and disposal techaologies;

Brief descriptions of the environmental and public¢ health problems
that may be encountered during implementation; and

Means of mitigating the associated enviroamental and public health
problems {and their costs}).

The recommended plan description will be prepared to meet the overall
Feasibility Study requirements. However, a recommended plan may or may not
be presented at the discretion of £PA, Guidance on whether or not to

provide a recowmmended plan will be given by EPA prior to completion of the
Feasibility Study.
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4.0 SCOPE OF WQORK
4.1 DEVELOPMENT OF A WORK PLAN

4.1.1 OBJECTIVE

The Work Plan is the principal guidance doc
Investigations and Feasibility Studies (R1/
waste disposal sites,

. samples to be collected

ument for performing Remedial

FS) at abandoned or uncontrol led
The Work Plan details the tasks to be performed, the
and the analyses and evaluations to be made in

201302

The Remedial Investigation portion of this Wor

k Plan may be amended by
mutual sgreement of EPA and Koppers.

Such amendments shall be in writing

signed by EPA.

TASK  0-Develop Work Plan
TASK 1-Compile and Evaluate Background Information
TASK  2-Perform Field Investigations

TASK  3-Perform Endangerment Assessment

TASK  4-Prepare Draft Remedial Investigation Report,
TASK  S-prepare Final Remedial Irvestigation Report
TASK  6-Develop Remedial Alternatives
TASK  7-Screen Remedial Alternatives
TASK  8-Perform Laboratory Studies/Pitot Testing
TASK  9Y-Evalyate Remedial Alternativeg

TASK 10-Develop Conceptual Design

TASK  11-Prepare Draft Feasibility Study Report
TASK  12-Prepare Final Feasibility Study Report
TASK  13-Perform EPA Designated Activities

TASK 14-Reporting and Management

4-1
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A major portion of the work necessary to complete Task O for the South
Cavalcade Street Site, has been completed in the preparation of this Work
Plan. Ancillary documents prepared along with the Work Plan include:

¢ The Interim Site Characterization Report
e Site Plans.

In addition to the Work Plan, reference to these documents while performing
the Remedial Investigation and Feasibility Study for the South Cavalcade
Street Site is essential. Additional work needed to prepare company and
site-specific documents necessary to suppert the Work Plan and to perform
the RI/FS work is detailed below. An ‘example of these documents is pro-

vided in the accompanying Project Operations Plan prepared by Camp Dresser
& McKee Inc.

4.1.3 SUBTASK OA - PREPARE HEALTH AND SAFETY PLAN

Objective -- Ta prepare a site specific health and safety plan, or the

equivalent, that shall govern all on-site activities at the South Cavalcade
Street Site.

Methodology -- Based on an understanding of level and kinds of contamina-
tion at the South Cavalcade Street Site, a site specific health and safety
plan should be formulated and submitted to EPA for review and comment prior
to c0mménc1ng any onsite work. At a minimum, this plan shall detail:

e Personnel protective equipment requirements keyed to generalized
site localities and activities

Required safety equipment onsite

Personnel training requirements

Medical surveillance pragram

Personnel hygiene requirements

Contingency plan and emergency procedures

Site personnel activity safety monitoring program
Decontamination procedures

Responsibility for health and safety

4-2
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Standard operating procedures
Site description

Hazard evaluation
Work Vimitations
Emergency information

Safety of nearby workers and residents
Deliverables -- A health and safety plan; see example provided.
4,1.4 SUBTASK 0B - PREPARE QUALITY ASSURANCE PLANS

Objective -- To prepare site-specific quality assurance and quality control
pians that shall govern all work performed onsite and in the office for the
RI/FS, including, but not limited to laboratory analyses, work performed by
outside contractars, and data validation. The plans shall be developed in

accordance with EPA's "Interim Guidelines and Specifications for Preparing

Quality Assurance Project Management Plans,"

001304

Methodology -- Based on an undersitanding of the South Cavalcade Street
Site, the RI/FS process, and the intent of accomplishing the Remedial
Objectives, site-specific quality assurance and quality control plans shall
be formutated and submitted to EPA for review and comment. [t should be
understood, that quality control refers to the procedures implemented ta
ensure that the data collected are of the highest caliber, whereas quality
assurance refers to the set of independent checks and verifications that
the quality control procedures have been implemented and are functicning.
Quality control includes such things as instrument calibration and main-
tenance procedures and data recording and gathering format. Quality
assurance includes use of duplicates, spikes, and trip blanks, data
validation, and other internal audit procedures.

Deliverables -- A quality assurance plan and a quality control paln for the
South Cavalcade Street Site; see example provided.
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4.1.5 SUBTASK 0C - FIELD SAMPLING AND ANALYTICAL PLAM

Objective -- To prepare a site-specific sampling and analyses plan that

details all sampling and analytical requirements and procedures for per-
forming the RI/FS at the South Cavalcade Street Site.

Methodology -- A site-specific field sampling and analyses plan shall be

formulated and submitted to EPA for review and comment. The field sampling

ang analytical plan shall be the controlling document for all sampling and
analyses performed onsite work at the South Cavalcade Street Site and alil
laboratary analyses. At a minimum this plan shall detail:

¢ The kinds of samples that will be taken; in accordance with this
Work Plan

e The locations at which all samples are to be obtained; in accor-
dance with this Work Plan

e Sample numbers

e Sampling techniques and protocols

¢ Quantities required for specific analyses

e Field handling procedures

o Field tests to be performed, including procedures and the equipment
to be used

s Data entry requirements

e Sampling team members and responsibilities

] AVSample packaging, marking, and shipping requirements

¢ The name, address, telephone number, and contact at the analytical
laboratary

o Analytical procedures to be used

e 0Data reporting requirements

Deliverables -- A site-specific field and analytical plan; see example
provided.
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4.1.6  SURTASK 0D - PREPARE SITE MANAGEMENT PLAN

Objective -- Tq prepare 3 site-specific Management plan governing ajj

operations at the Site, including site access, site security, contingency

plans for other than site Personnel, and the general caordination of att

activities planneg for the site,

Methodology -~ A site-specific Site managemen; plan shall pe Prepared for
the South Cavalcade Street Site

comment. The plan shall govern activities gn the site, dccess to the site,

001306

Deliverables .- A site Management plan; see example provided,

s individyal plans or
45 a4 set of plans encompassed by a Single document , Should 4 single docu-

4.2 REMEDIAL [NVESTIGAT ION
SR IAL INVESTIGAT ION

4.2.1 0BJECTIVE

and are described more fully in the Interig Sit
for the South Cavalcade Street, Site,
additional relevant information with p

e Characterization Report
The dCcompanying Site Plans provide
espect to the location of current

4.5




facilities gp the site, facilities related tq
serving activities that formeriy occurred gn ¢
sampling locatities. Al3 tasks of the Remedia

by Koppers Company and jtg predecessor National Creoso
at the South Cavalcade Street Site,

documentation of the Processes that y

te and Lumber Company
Thisg information might inclyde further

001307

spills that were used, and the locationg of important facili

Site Characterization Report,
SUBTASK 18 - AERIAL PHOTO EVALUATION
Objective -- Tq evaluate historic derial phot

05 to document the kinds ang
locations of wood treating and wood bPreservatign Operations that have
occurred on the South Cavalcade Street Site.

South Cavalcade Street Site, A preiiminary iisting
scales, is contained in Table 4-1.
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TABLE 4-}

HISTORICAL AERIAL PHOTOGRAPH COVERAGE FOQ
SOUTH CAVALCADE SITE, HARRIS COUNTY, TEXAS

Comment Yaar Agency Scale Photo Ha. Cost Total
B&M 1920 Tabin 1* = 1500" $50 first
photo 325 @
add. photo
per roll
844 1935  Houstan Pub. Lib. 1:24,000
B LYW 1938 HNat't. Archives 1:20,000 Bov s, 4, 3, $3.00 ea.  $15.00
(ASCS) o 1
Unavaslable 19318 Texas Patrolaum 1:20,000
Information ctr,
Ba&W 1942 aAscs 1:20,000 goY-4c 144 3.00 ea. 9.00
143, 142
B &M 1945  Houston Pub, Lib, 1:18,000
B LY 1952 Houstan Pyup, Lib. 1:20,000
B&u 1953 ascs 1:20,000 BOY-13u 86, 3.00 ag. 9.00
a7, a3
844 1955  Houston Pub, Lib, 1:20,004
BAY 1956  Tobin 1*6300"
B&YW 1956  Texas Petroieun 1:2500
Information Ctr,
Baw 1957 ascs 1:20,000  Bov-41 138, 3.00 ea, 9.00
136, 137
88w 1964 Ascs 1:20,000 BQv-3¢F 144, 3.00 ea.  12.0p
145, 146, 147
844 1965  Houston pyb, Lib. 1:12,004
BAUY 1966 ysGS 1:21,314 5.00 ea.
BaW 197t Acams Aerial Survey 1:36,000 15.00 eq.
BAy 1972 Adams Aerial Survey 1:36,000 15.00 ea,
B AW 1973 AsGs 1:40,000  Ad0-48201. 3.00 2a, 9,49
173, 199, 200
B&w 1918 Adams Aeria] Survey 1:36,000 15.00
gau 1975 Housten Pub, Lib, 1:12,000
B LN 197 Tex, Highway Dept, 1:12,000

*Mare recent photos availahle, byt frodaoly unimpartang,

4.7
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provide the best approximation of the facilitjes and plant layout at the
time the photographs were taken. Composited enlargements may then be used
Lo generate a series of overlays that include, among other things, delinea-
tion of areas where contaminated soils are potentially present, either
because staining is visible on the photographs or because the facilities
and the structures observed are those where, through use, contamination
might occur,

Deliverables -- Addenda to the Site Plans and the Interim Site Character.
1zation Report.

SUBTASK 1C - SITE SURVEY

Objective -« To produce a survey of *ne South Cavalcade Street Site that
accurately delineates the current topography, ustng a one-foot contoyr
interval, site boundaries, and existing features; buildings, paved araas,
storage tanks, rail lines, loading docks, waste piles, abservation wells,
etc. The occurrence of above and below ground utilitfes on and adjacent to
the site should alsg be determined and plotted on the survey. The topo-
graphic survey may ultimately become the base map on which al) areal in
formation obtained in further Remedial Investigation work i plotted,

0013009

Methodolaogy -- The site survey may be produced using a combination of

aerial photography, ground-surveying, and research of the local utility
company files.

Deliverables -- A site survey, with topography, that can serve 45 the base
map for plotting all area) information obtained in the future, ang ovariays
depicting current facilities on the site and utilitips on and adjacent to
the site. These deliverables shall become addenda to the Interim Report on
Existing Information and the $ite Plans. The scale of the site survey
shall be 1" = 100°',




SUBTASK 10 - WELL INVENTORY

Objective -- To document the occurrence of all current and historical muni-
cipal, industrial and domestic water wells, waste disposal wells, or oi) or
gas wells within two miles of the site,

HMethodology -~ Review and compile data from the records and publications of
the Toxas Department of Water Rasourcas and the Texas Railroad Commission.
Field varify the presence of these wells, In addition, {nventory and field
verify the presence of any wells for which there i3 no record with the
public agencigs that might occur within the equivalent of three city bdlocks
of the current site boundary, or tha Vimits of the contaminant plume,
whichever is gredter. lInterviews with current and former employeas of
majar companias and homa gwners in the area might be necassary.

001310

Delivorables -- A detailad documentation, using maps, copies of public
documants, and necessary narrative description, of the wells that occur in
the vicinity of the site, Thosa for which there {s a public record shall
be field verified as to location, use, and condition within two mites of
the site: those identified within the aquivalent of three city blocks of
the currant site boundary, or the contaminant plume, may include those for
which there is na public recard.

4,2.3 TASK 2 - PERFORM FIELD IMVESTIGATIOHS
SUBTASK 2A - SURFACE WATER CHARACTERTZATION

Objactive ~- Yo odbtain information on the quality of surface water runoff
leaving the site, tn puddles on or adjacent to the site, and in drainage
ditches on and Or adjacent to the site, Although past sampling at the
South Cavalcade Street site suggests that contamination of surface water is
not a problem, this should be verified with additional sampling. The sur-
face water samples shall be analyzed for contaminants that might be {ncors
porated into the water from past wood treating and preserving operations.



» two samples shgl} be taken during
+ One of the Samples taken

during the first flysh should be 4 sample only of the water,
out sediment ¢ surface film, The other sample shoyld includ

film, If pg surface fim exists at the time of sampling, thi
be omitted, Al sampling equip
or reuse,

that ig Wwith-

Sampling Locations -- Tentative Surface water gap
in Figure 4-} and described below.

1) In the drainage ditch dnd catchment basins nortn and east of
Meridian Fast Motor Freight Lines; one locality

001311

beneath Collingsworth Street,

Analyses --

Analyses of first roung surface water Samples shall pe for the
following:

Field Analyses

Method No.

pH
Temperature
Conductivity

150.1
170,1

120,1
Dissulveg oxygen 360.1/360.2

Flow
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Laboratory analyses?® Method No.

1) Volatile Organics; Library searchP 624
2) Acids Fraction; Library search® 625
3} Bases/Neutrals; Library search® 625
4) Priority Pallutant Metals 200.2
5) Cyanide 335

6) JIron 236

Analyses of the samples containing the surface film shall be for Total
Petroleum Hydrocarbons (EPA Method No. 418.1)2 gnly.

9A11 laboratory analyses are to be performed by a laboratory exper-
bienced and equipped to handle high hazard materials.,

The library search is to identify up to 10 compounds with
concentrations greater than 10 percent of internal standards.
“The library search is to identify up to 20 compounds from the

acids/bases/neutrals fractions with concentrations in excess of 10
percent of internal standards.

001313

for the second round of surface water samples, the field analyses will be
conducted as noted above and the following modifications are permitted for

1) Volatile Organics; Library search?®

-- Setect one-third of samples
2)

fron -- Consult with EPA for approval to drop this analysis

Deliverables --

1) Results from field analyses
2) Results of laboratory analyses
3) Completed chain of custody forms

4) Memorandum describing field activities and documenting sample
collection and sample techniques,

Contingency ~- If the first round does not indicate contamination of the

surface runoff from the site, the number and locations of the second round

samples and the analyses performed shall be the same as the first round.

[f contamination of the surface water is detected in either round, EPA

shall be consulted to devise a program to detect the source(s) and
4-12

I the laboratory water sample analyses:
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significance of the contamination. In addition, should sampling and
analyses of the shallow groundwater beneath and adjacent to the site reveal
that the movement of contaminants to nearby drainage ditches and bayous is
occurring or is likely to occur, additional surface water samples in those
drainage ditches and bayous will be required. In all cases, review and

guidance by EPA shall determine whether additional sampling shall be
required.

SUBTASK 2B - SURFACE SEDIMENT CHARACTERIZATION

Objective -- To obtain information about the surface sediments that occur
in drainage courses and other low lying areas on and adjacent to the South

Cavalcade Street Site. Although past sampling suggests that contamination

of the surface sediments in the drainage courses on and adjacent to the

site is not a severe problem, this should be verified with additionai sam-
pling.

001314

Methodology -- A single tube, shallow water sediment sampler may be used to

colflect the surface sediment samples. Samples shoul< be collected during

the surface water sampling, when the “first flush” sampling water samples

are collected. Additional samples may be collected in other low-1ying
areas or drainage courses where no runoff is encountered during the sam-

pling of the surface water. All sampling equipment shall be properly
¢leaned pricr ta use or reuse.

Sampling Locations -- Tentative surface sediment sampling locations are
shown in Figure 4-1 and described below.

1) In the drainage ditch and catchment basins north and east of
Meridian Fast Motor Freight Lines: one sample.

2} In the drainage ditch on the east side of the site adjacent to the

Houston Belt and Terminal railroad lines; two sampling Jocalities.

3) In the drainage ditch adjacent tg the Missouri Pacific Railroad
lines at the southwest corner of the site,

4-13
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Analyses -- Analyses of the surface sediment samples shall be for the
following:

Laberatory Analysesd

Method No.

1) Volatile Organics; Library search? 8240
2) Acids; Library search® 8250
3} Bases/Neutrals; Library search® 8250
4) Priority Pollutant Metals + [rond 6010
5) Cyanide 9010
6} Arsenic 7061

7} Size Analysis ASTM D-D422

Complete analyses, as described above, shall be performed on the first

round of sediment samples. For the second round of sediment samples, the

following modification is permitted for the sediment sample analyses:

o Volatile Organics; Library search? -- Select one-third of samples

A laboratory analyses are to be performed by a laboratory exper-
ienced and equipped to handle high hazard materials.

The library search is to tdentify up to 10 compounds with concentra-
tions greater than 10 percent of internal standards,

The library search is to identify up to 20 compounds from the acids/

bases/neutrals fractions with concentrations greater than 10 percent
of internal standards.

Iron may be deleted on the se

cond round of sediment sampling with EPA
approval.

Deliverables --

1) Results from analytical laboratory analysis
2) Completed chain of custody forms

3} Memorandum describing field activities and documenting sample
collection and sampling techniques

Contingency -- Should extensive or severe levels of contamination be found
in the surface sediments on or adjacent to the site, or should the results
of the two rounds of sampling of the surface sediments be in conflict,

b1y
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additional sampling shall be required to resolve the contradiction and, if

necessary, to ascertain the sources of the contamination. In additiom,
should sampling and analyses of the shallow groundwater beneath and

adjacent to the site reveal that movement of contaminants to nearby drain-

age ditches and bayous, then the sampling of surface sediments in those

drainage ditches and bayous shall be required.

greater than 1000 ppm, further field investigations should cease immediate-
1y, and the scope of work reevaluated and revised,

Furthermore, if the analy-
tical results indicate the presence of pentachloropheno! at concentrations

In all cases, review

and guidance by EPA shall determine whether additional sampling and

analyses will be required,

SUBTASK 2C - GEOPHYSICAL SURVEYING

Objective -~ To survey the South Cavalcade Street Site using geophysical

toals; surface resistivity, electromagnetics, ground penetrating radar, or
some combination of the three.

tion is:

1) Yo employ a rapid, noninvasive investigative technique as a means

The purpose of the geophysical investiga-

of supplementing information obtained from bore holes.

2) To provide a means of correlating and filling information between

existing bore holes,

3) To provide a means of better defining the confiquration and

attitude of important stratigdraphic units beneath the site and in

particular to identify subsurface irregularities in the shallow

aquifer.

4) To provide a means of identifying concentrated accumulations of

contaminants from the former wood preserving operations on the

site, or any current operatjons on the site,

001316
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5) To Provide information relative tg altering or modifying the sub-
surface Sampling program and t

he shallow wel) tastallation program

described below.

Methodology - Because of the uncertaint
niques (i.e. resistivity, elect romagnet i

distance from existing buildings, fences, Pover lines ang the like. It is

imperative tq determine at the outset whick, if any, of the geophysical
tools can be employed,

001317

electromagnetics and ground Penetrating ragar Lo arrive at the optimym com-
bination that Provides the best reselution:

» Continuoys profiling is
desired, Should any, or some combination,

of the geophysical techniques
Prove effective, 4 plan to Investigate the rest of the site should be

developed and submitted to ppa for review, 1Ij general, the initial

particular geophysical tool being Used, and other factors, as id

the field. Onsite data Processing Capability wil facilitate op
maximum benefit from the geophysical togls.

1) Contour andg isopach maps and_stratigraphic

2) Memorandum confirming qp recommengi




Contingency -- The geophysical investigation program described above is

highly dependent on the success of the tests and the care with which the
program is carried out.

Addition of traverse lines may be desirable to
better define subsurface and contaminant conditions at the site. The
review and quidance of EPA with respect to the test results and the data
gathered subsequently shall determine whether additional geophysical work
should be carried out or whether further work may be eliminated.

SUBTASK 2D - SUBSURFACE SOIL SAMPLING

Objective -- To characterize the areal extent and depth of contamination in
the subsurface soils on the South Cavalcade Street Site and the physical

properties of the soil materials. Although the intent is to adequately

characterize the entire site, emphasis in the subsurface sampling should be
on these areas that are most likely to be contaminated.

001318

Methodology -- Localities specified below for subsurface soils investiga-
tion should be investigated first with a portable power auger to ascertain
the limits of soils contamination and to guide the placement of deeper
subsurface borings. Materials brought up from depth with the power auger
shall be visually described and tested for zinc, chromium, copper, and
arsenic with a portable X-ray fluorescence machine or the equivalent, and
for total aydrocarbon content or equivalent using both a flame ionization
detector such as an OVA 128, or the equivalent, and an HNy with a lamp
having'the appropriate ionization potential. On the average, one sample
from each power auger boring shall be tested for the above metals and total
hydrocarbon content. All downhole equipment shall be properly cleaned
between use. All materials removed from the holes shall be collected,
containerized, and stored in compliance with RCRA regulations (no permit

required) for propoer disposal. The holes will be grouted back to the
surface with a non-shrink bentonite-cement mix.

Continuous borehole samples shall be obtained using a combination of dry
augering and either thin wall (Shelby tube) or split spoon samplers. At
each sample locality, the sampler should be advanced either by pressing the
sampler into the soil (thin wall) or by driving it downward (split spoon).

4-17
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Upon removal frgm the gqroun .

sion of volatile organics. After extrusion or opening of the sampie and 3

recheck for volatile emissions, the outer one-half jnch and the disturbed
ends of the sample shoylq be trimmed, and the

ment . Approximately one half of the boreholes 5t any one sampling locality

. AN non-sample materials
€ Collecteq, containerized, and stored jp

0013169

kK to the surface with non-shring
are withdrawn from the hote.

aon the examination of historie éerial photo-
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advanced outside of the circular area to better define the lateral
and vertical extent of any contamination asscciated with this area,

Area 3 -~ In the vicinity of CAV-0W-14, a shallow observation well
on the east side o7F the tract in which overt contamination was
noted during installaticn. A minimum of three bering shall be
advanced in this area to ascertain the nature and the extent of the
contamination. Some borings may need to be advanced outside of the
site boundary along the H. B. & T. Railroad tracks.

Area 4 -- In an area in which treated lumber was commonly stored.
A minimum of six borings shall be advanced in this area to ascer-
tain the nature and extent of contamination.

Area 5 -- Beneath and around an old concrete loading dock that
handled products from the tar refining plant. A minimum of five
boreholes shall be advanced to ascertain whether spillage or leak-
age associated with the loading dock has contaminated the soils in
the area.

Area 6 «- In the vicinity of two former soray ponds that were as-
sociated with the tar refining plant. 01d plant drawings suggest
that the ponds were constructed with concrete and measured 40 x
50" x 4.5' and 36.7' x 53.5' x 4,5'. Examination of a 1944 aerial
' photography, however, suggests that the pond to the south was of
earthen construction at least at that time. A minimum of <ix bore-
holes shall be advanced to ascertain whather leakage assoc.ated
with the former ponds has contaminated the underlying soils and to
define the extent of potential contamination. Two of the barehotes
shall be advanced within the area that the ponds once occupied: the
remaining boreholes shoutld be outside the former pond area.

Area 7 -- In the vicinity of the tanks and the main portion of the
tar refinary on the east side of the site., At least one boring

shall be atvanced where each of the tanks (5), once stood or where

overt contamination might be detected immediately outside of the

001321




8)

9)

10)

11}

footprints of the tanks, five additional borings should be advanced

within and immediately adjacent to the footprint of the former tar
processing plant,

Area 8 -~ In the the vicinity of the southeast corner of the site.
No analyses were performed on samples previously collected from
this area, thus, further sampling is necessary. A minimum of two
boreholes shall be advanced in this area, one of which may be off-
site,

Area 9 -- In an area in which treated lumber was apparently com-
monly stored. A minimum of six borings shall be advanced in the
area to determine the nature and exent of contamination.

Area 10 -- In the vicinity of the four large storage tanks that
once occupied this area. One borehole shall be advanced where each
of the tanks once stood or where overt contamination might be
detected immediately outside of the tank footprint. Up to eight
additional borings shall be advanced to ascertain the lateral and

vertical extent of contamination that might have emanated from the
tanks.

Area L1 -- In the vicinity of the old retort and the storange tanks

that were once located in the southern part of the site. A rect-

12)

angular sampling area that encompasses the locations of these
former facilities should be established. Four borings shall be

advanced at the corners of the sampling area; two should be
advanced within the rectangular area.

Area 12 -- In the vicinity of an old cooling pond identified on a
1951 drawing of the wood treating and preserving facility. A
minimum of three boreholes shal) be advanced on the east, west, and
south sides of the former pond to discern signs of any contam-
ination that might be related to the former cooling pond and to
determine the lateral and vertical extent of contamination.
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13) Area 13 -- Within and immediately adjacent to a former structyre
Tabeled an the 1951 plan of the facility as

"Treated Lumber Shed,
Earthen Floor." A minimum of four borings shall be advanced within

an immediately adjacent to the footprint of this structure, hut
outside of any existing structureg on the site, to discern signs of

contamination and, if any, to determine ,tg areal and verticaj
extent.

14) Area 14 -- Ip the vicinity of the southwest corner of the site
where overt contamination has been detected at the ground surface
and in the groundwater in observation well CAV-OU-10. A minimum of
four boreholes shall pe excavated to determine the nature and the

lateral and vertical extent of contamination detected in this area;
two of these borings may be of f-site.

15} Area 15 -- Along the drip tracks associated with the original
¢reosoting plant and including the area in which treated Tumber
dppears to have heen stored. A minimum of four borehales shall be
advanced to ascertain the extent of contamination, if any,

the horings should be outside of the indicated area of cont
tion.

one of
amina-

16} iIn addition, a minimum of ten boreholes shall be advanced in the
remaining areas of the site to ascertain whether additional areas
of the site might be contaminated. In general, the boreholes

should be advanced to alloy relatively even coverage of the site.
Specific localities shoyld be selected, however, in response to:

-~ Information obtained from the review of Koppers Company files

and interviews with current and former employees, described in
Subtask 1A,

-- Further 1nformation obtained from the interpretation of
historic aerial photograph§, described in Subtask 1B;

Analyses -- A1l samples obtained shall be ser
olfactory senses, and the OVA and HNu field i

eened visually, with the
nstruments zs described abave,
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In addition, after the sample has been placed in a bottle for storage or
further testing, a head space analysis shall be performed in the field
under carefully controlled conditions (temperature, time). Selected
samples shall be further screened by surrogate analysis for zinc, copper,
lead, chromium, and arsenic using a portable X-ray fluorescence machine, or
the equivalent, and for total petroleum hydrocarbons using a modified EPA
method 3540/418.1 (infrared spectrophotameter), or equivalent. At a
wininum, this shall include samples from each distinct soils material
encountered in the borehole; approximately four samples per boring on the
average. From the samples subjected to the surrogate analysis, thirty

samples or 15 percent (whichever is greater) shall also be analyzed for the
following?:

1} Acid and Base/Neutral Fraction Mix
(Capiliary GC/MS; Method No. 8270); Library Search®

001324

2) Metals; iron, zinc, copper, chromium, lead, arsenic

3) (Cyanide, (Method No. 9010)

®A11 laboratory analyses are to be performed by a laboratory
bexperienced and equipped to handle high hazard materials.

The library search is %o identify up to 20 compounds with concentra-
tions greater than 10 percent of internal standards.

These samples shall be fully representative of the contaminated and un-
contaminated soils enccuntered on the site.

Finally, should highly contaminated soils (containing relatively pure
product) be encountered in Area 1 or elsewhere gn the site, up to 3 samples

per area shall be subjected to laboratory analysis of the following
parameters:

. I (Method Na. 6010)

l 4-23

001324



Labaratery Analysegd

Method No.

1) Velatile Organics; Library search? 8240
2) Acid Fraction; Library search® 8250
3) Bases/Neutrals; Library search® 8250
4) Priority Pollutant Metals + Iron 6010 .
5) Cyanide 9010 “
6) Arsenic 7061

N laboratory analyses are to be performed by a laboratory exper-
ienced and equipped to handle high hazard materials.

The library search is to identify up to 10 compounds with
concentrations greater than 10 percent of internal standards.

The library search to identify up to 20 compounds from the acids/

bases/neutrals fractions with concentrations greater than 10 percent
of internal standards.

001325

In addition to chemical analyses of samples obtained in the surface inves-
tigation, a selected number of samples that have no apparent contamination
should be tested to ascertain their physical parameters in sufficient de-
tail for engineering design purposes. Accuracy of visual, olfactory, and
field tests should be determined prior to performing the geotechnical
tests; thus samples for geotechnical testing should be collected and pre-

served in such a manner as to assure the validity of the test results.
Geatechnical tests that should be performed include,
to:

but are not limited

Geotechnical Analyses

-- Natural moisture content
-- Unit dry weight
Atterberg limits

Passing 200 mesh sieve

t

Unconfined compressive strength
(cohesive soils)

Vertical permeability (clays or silty clays)

Deliverabtes --
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1) Berehole Logs (Unified Soil Classification, at a minimym, but
including blow counts, and static water levels in the boreholes)

2) Results of OVA, HNu, head space readings

3) Results of surrogate analyses

4} Results of laboratory analyses

5) Results of geotehnical analyses

6) Copies of the field notes of the supervising geologist or engineer

Contingency -- Should extensive or severe contamination of the subsurface
soils on the site be indicated, but not adequately characterized by the
above described subsurface investigation program, additional soil analyses,

boreholes or trenches may be required. The required additional borings or

trenches may be onsite or off-“1te. [f the results of these analyses in-

dicate the presence of pentachlorophenol at concentrations greater than

1000 ppm, further field investigations should cease immediately and the
scope of work reevaluated and revised.

001326

In all cases, review and guidance
by EPA shall determine whether additional laboratory analyses,

or trenches shall be required.

bareholes,

SUBTASK 2E - SHALLOW GROUNDWATER INVESTIGATION

Objective -~ To obtain information on the hydrology and quality of shallow
groundwater beneath and adjacent to the site and to determine if signifi-
cant levels of contaminants are being transported off-site in the shallow

groundwater. An auxiliary purpose of the shallow groundwater is to obtain

additional information on the subsurface soils on the site, The shallow

aquifer typically occurs at a depth of 10 to 20 feet below the ground
surface.

Methodelogy --

A. Installation of Observation Wells: The observation wells shall be

constructed, completed, and developed according to the detai)ed procedures

contained in the approved Field Sampling and Analytical Plan. Briefly, the

general installation procedure and characteristics of the observation well
should be as follows:
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shallow aquifer, described, tested in the field (including head sp
analyses), and preserved ag described in Subtask 2p fqp
investigation. A1l downhole equipment shall be steam-
commencing drilling at each hole:

the subsurface
cleaned prior to

all sampling equipment shai) be properly
cleaned prior ¢g reuse. A1} nonsample materials removed from the well

shall be collected, containerized, and stored in compliance with RCRA

regulations (ng Permit required) for proper disposal,

The observatign wells may be @ither 2 inech o 1-1/2 inch, flysh-

joint,
Schedule 40 PYC, with manufactured pyg $creens,

AT jointg MUSL be screy
threaded gr riveted; ng solvent welded Joints are permitted, The wel)
screens shall have 0.010 inch 0penings and be of syffi
Screen the entire thickness of the shallow aquifer
indicated water table. The well scraen ang casing
cleaned prior tp installation

the auger, The entire length of the well scraen to tw
of the well screen (if Possible) shall pe packed with

th the adja-
The pack materia] shculd be jn-
stalled as the augers are withdrg, from the el bore. Use of 1-1/2 inch

PVC rather than 2 inch pyg facilitages placement of pack material, while
minimizing clogging or bridging, Approximate]y two feet of pure, n
sodium bentonite shall be Placed above the pack material, and the remainder
af the well bore grouted back tg the surface with a non-shrink bentonite-

cement grout. Each well shall be adequately protected wi

steel casing, concrete pad, and cement-filled stoe? barr
in the example Project Operations Plan.

cent aquifer and tg minimize clogging,

igh

fers as described
The proper identification code of

the observation well shalj be Permanently affixed to the protective casing,
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The observation wells shall be developed to as sediment-free as possible
condit.ion using air 1ifting or other appropriate techniques.
shall proceed for a minimym of 30 minutes or 5 casing volumes, whichever

Development

takes longer. A sediment-free condition shall then be defined as less than

0.0l ml of sand collected in a 1000 m} Imhoff cone when sampled 1 to 2
minutes after start of pumping or a total maximum development time of 2

hours, excluding any non-pumping or developing intervals longer than 15
minutes,

A1l water produced during deveiopment of the wells shall be collected,
containerized, and stored in accerdance with RCRA regulations (no permit
needed} for proper dispasal. The location of the wells shall be surveyed
to the nearest 0.01 foot. The ground surface at the well and casing stick
up shall be surveyed to the nearst 0.1 foot, and a permanent mark affixed
to the casing for subsequent consistent measurement of water levels,

B. Mater Level Measurements: Measurement of water levels in the fourteen
new observation wells and the eight existing observation wells shall be

made no sooner than one week nor more than one month after installation of
the new wells. Thereafter, water levels in all aobservation welis shall be

measured at least quarterly for a period of one year and whenever samples

are taken for water quality analyses. In addition, water tevels should be

measured on a frequent basis (daily to weekly} follawing at teast one
pericd of wetter than normal weather to detect whether individual recharge
events'directly influence water levels in the shallow aquifer. To the
extent possiblie, whenever water level measurements are made, all measure-
ment should be completed on the same day, the total depth of the well
should be measured each time the water levels are measured. All downhole
measuring equipment should be properly cleaned prior ta reuse.

C. Groundwater Sampling: The groundwater in all 14 newly installed onsite

and aff-site cbservation wells and 8 existing onsite observatian wellg
shall be sampled for chemical analyses approximately four weeks after the
new wells have been installed and again approximately three months later.
Three to ten casing volumes shall be pyrged from each well, using a bailer,
peristaltic pump; or cther appropriate weans, prior to removing the sample
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of recorq, Water produced during the purging cperatig
containerized, and stored in accordance with RCRA (no

for the required sample volume, Details of the sam
described in the exampie Project Uperations Plan,

shall be deemed Sufficient, should the analytical p
If inconsfstencies develop, a third round of sampli

Two rounds of sampling
esults pe consistent,

0. Aquifer Properties: Aquifer Properties in tha
determined using selected observatign wells,
rounds of water quality anaiyses, appear to p

ination., A modifiad slug or falling-head Permeadble test ig envisioned, byt

v Provided that they do
Any water remaved fron
and stored in accordance with
« Aquifer tests shoylg be

001329

the wells shaly be collected, containerized,
RCRA (no permit required) fgp Proper disposal
performed at approximately fiye wells,

== Information obtajineg from reviey gf Koppers Company £i1eg and
interviews with current and fopmer employees, described in Subtask

- Fu;ther information obtaineq from the interpretation of historie
aerial photographs, described ip Subtask 1B;

-~ The geophysical investigation, described in Subtask ¢,

~= QOther Indications of contamination z¢ the site gp conflicts with the
localities selected,
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1)
2)
3)

1)
2)
3)
4)
5)
6)
7)
8)

The Tibrary search 15 Lo identify up to 20
bases/neutrais fractions with concentratign

Field,Analxses
pH
Conductivity
Temperatuyre

Lgypratorx Analysesa

Volatile Organics; Library searchb

Acids Fraction; Library searchC®
Bases/Neutrals; Library searcn®
Priority Pollutaut Metals
Cyanide

Iron

Nitrate

Pesticides & PCB's

of internal standards,

Tne analysis of the 22 shallow

second round may be modified ag follows:

1} volatile Organics;
collected

Acids Fraction, Library search®
Bases/Neutrals; Library search®
Priority Pollutant Metals - select one-

Copper, chrome, zinc and ars
collected

2)
3)
4)
5)

4-30

groundwater samples ¢ol

Library searcnb

enic remain

Hethod,NoL

150,1
120,1
170.1

Method No.,

624
625
625
200,2
335
236
300
608

compounds with

nternal standards.
compounds fro
S greater tha

- select one-third of samples

third of samples collected
ing two-thirds of Sampleg

m the acids/
n 10 percent

lected during the

-

iy

001

e




6} Iron - consult with EPA

7) Pesticides and PCB's - select one~third of samples collected

bThe library search is to identif

dtions greater than 10 percent of
The library search to identify up to 10 compounds with concentrations

greater than 10 percent of the internal standards can be limited to a
eselect one-third of the samplas

The library search to identify up to 20 compounds from the acids/
bases/neutrals fractions with concentrations greater than 10 percent

of the internal standards can be Timited to a select one<third of the
samples,

¥ up to 10 compounds with concentra-
the internal standards

If further sampling ‘s required after two rounds due to inconsistencies

between the first two rounds, then selected parameters may be eliminated
from the analysis with EpA approval.

'

Deliverables --
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1} Well logs and completion records for all newly installed observa-
tion welts

2} Documentation of the volume and disposition of all water and
residual soils matarials removed from the vells

3) Copies of the field notebook of the supervising geologist or
engineer

4)

Al water level measurements and interpretations of the configura-
tion of the water table in the shallow aquifer

5) Field analysis results

6) Analytical laboratory results

7} Copies of the chain of custody forms

8) Raw data and results of al] aquifer tests

Contingency -- Should extensive gr severe levels of contamination be found
in the shallow aquifer beneath the site,

leaving or having the potential ta
leave the confines of the site,

or in areas adjacent to the site

tion of additional observatian wells shall be required to ascert
extent

, installa-

ain the
» concentrations, and rate of migration of the contaminants.

toring beyond the one year specified above may also be required.
cases, the review and guidance of EPA shal] determi

Moni-
In all
ne whether additional
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wells, or additional qroundwater samples, or analysis for additional qual-
ity parameters are necessary.

SUBTASK 2E - DEEPER GROUNDWATER INVESTIGATION

Objective -- To determine whether contaminants related to past and current

activities on the South Cavalcade Street Site have affected the quality of

groundwater in the deeper aquifer, considered here to be the aquifer occur-
ring approximately 200 feet below the ground surface, and, if necessary, to
investigate the hydrology of the deeper aquifer system.

Methodology -~

A. Installation of Qbservation Yells: Observation wells installed into

the deeper aquifer should be constructed and completed as described in the
approved Field Sampling ana Analytical Plan. To minimize the possibility
of inadvertently contaminating the deeper aquifer when the well is
installed, a telescoping procedure shall be employed. Briefly, the

installation procedures and characteristics of the wells should be as
follows.

The well bore should be advanced initially through the shallow aquifer

using mud rotary techniques until “"clean® materials are encountered in the

The underlying formation may be assumed to be clean
if no indications of the contamination are detected through visual examina-

underlying formation.

tion of the soils, with the olfactory senses, or with field instruments. A

sample from the terminus of this initial boring shall be analyzed in the

laboratory to confirm that it was free of contamination.

The well bore should then be sealed off with a large diameter (6 inches or

more} steel casing cemented into place with non-shrink, bentonite cement
grout. Once the grout has set {24 hour minimum) and the well bore inside
the surface casing has been thoroughly cleaned, the well bare should be

advanced further employing a pure, hignh sodiym bentonite mud of sufficient

consistency and weight {approximately 120 percent the density of water) to
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ensure that its density is greater than the density of any known contam-
inants at the South Cavalcade Street Site. Freguent mud changes and clean-
ing of the downhole equipment will further minimize the potential for in-
advertently transporting contaminants downward. Soil samples should be
collectec a 5 foot intervals to 50 feet, at 10 foot intervals thereafter,
and at each change in materials; all samples shall be handled and stored as
described in Subtask 2D including headspace analyses and other testing in
the field and laboratory. 3Samples of the material immediately above,
within, and immediately below the target horizon shall be analyzed in the
laboratory to confirm field observations. The surface casing may also
function as the protective casing for the well,

The well casing and screen shall have a minimum nominal diameter of four
inches and shall be constructed af Schedule 80 PVGC or fiberglass. The
screen shall be factory manufactured, with openings of 0,010 inches. All

001334

joints shall be screw threaded or riveted; no welded joints may be used.

The well casing and screen shall be thoroughly steam ¢leaned prior to
installation,

The entire interval of the deeper aquifer shall be screenaed. The screened
interval of the well, to two feet above the top of screen, shall be packed
with clean, suitably graded material to facilitate hydraulic commynication
between the well and the formation and to prevent clogging of the well
screen with fine particles. A five foot bentonite seal shall be placed
above fhe screen pack and the remainder of the borehole, to Lae ground
surface, grouted with non-shrink bentonite cement grout. All drilling mud
and cuttings shall be caollected, containerized, and stored in compliance
with RCRA (no permit required) for dispesal onsite or at an approved

facility.

Upon completion, and after the grout has been allowed to cure for a minimum
of 24 hours, the well shall be developed to a sediment-free condition using
a combination of air 11fting, surge blocking, and pumping techniques. A
sediment-free condition shail be defined as not more than 0.01 ml of sand
collected in a 1(_)00 mi Imhoff cone when sampling 1 to 2 minutes after

pumping commences. The maximum total development time shall be 10 hours,
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excluding nonpumping or nondeveloping intervals longer than 15 minutes.
Once free of apparent sediment, the well shall be pumped for a minimum of
gight hours at 10 gallaons per minute, or the equivalent volume of water.
Water produced by completion or purging must be collected, containerized,

and stored in campliance with RCRA {no permit required} for proper
disposal.

8. Water Level Measurements; Measurement of water levels in the deeper
aquifer shall be made no sooner than one week nor more than one mgnth after
installation of the wells. Thereafter, water levels in the wells should be
measured on a quarterly basis and at each time samples are obtained for
analyses of water quality. All downhole measuring equipment shall be
property cleaned prior to use.

C. Groundwater Samplting: The groundwater in the deeper aquifer shall he
sampled approximately one month after installation of the wells and again
approximately three months later. Prior to sampling, a minimum of ten cas-
ing volumes of groundwater shall be removed from the well; this shall be
stored and disposed of as previousiy described.

Sampling Localities -- Based on available information, installation of two
deep wells into the deeper aquifer in the southeast and southwest corners
of the site are considered adequate {Figure 4-3). These wells, in addition
to the existing well in the northern portion of the site, should be suf-
ficient to confirm the quality of water in the deeper aquifer and to pro-
vide & basis for determining whether additional wells are needed. These
wells may not be sufficient to allow determination of

the basic hydrology
of the deeper aquifer, however.

Analyses --

Analyses of groundwater samples from the deeper aquifer shall be for the
following:
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1)
2)
3)

1)
2)
3)
4)
5)
6)
7)
8)

Complete analyses, as described above, shali be
round of deep groundwater samples,

Field Analyses

pH
Conductivity
Temperature

Laboratory Analyses?

Volatile Organics; Library search®
Acids Fraction; Library searchC
Bases/Neutrals; Library search®
Priority Pollutant Metats

Cyanide

Iron

Nitrate

Pesticides and PCB's

approval.

Analyses of the selected soil samples shali be for the following:

1)

2)
3)
4)

4A11 laboratory analyses are to be
ienced and equipped to handle high

Laboratory Analyses?

Acids and Base/Neutral Fraction Mix
{Capillary GC/MS)

Zinc, copper, chromium, lead
Arsenic

Cyanide

4-35

performed b
hazard mat

Method No.

150.1
120. 1
170.1

Method NE;

624
625
625
200.2
335
236
300
608

be performed by a laborator

performed on the fipst
For the second round
permitted are elimination of the analyses for nitrate an

Method No.

8270
6010
7061
5010

Y a laboratory exper-

erials.

s the only changes
d iron, with EPA
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1f further groundwater sampling is required after two rounds, selected
parameters may be eliminated from the analyses with EPA approval.

Deliverables --
1} t%ell logs and completion records for the wells into the deeper

aquifer

2) Documentation of the disposition of all water produced during
development and sampling of the deeper wells

3} Copies of the field notebook of the supervising geologist or
engineer :

4} Field analyses results

5) Analytical taboratory results

6) Copies of the chain of custody forms
Contingency -- Should contamination of the deeper aquifer be found, instal-
lation of gne or more additioral wells shall be required, as shall deter-
minition of the fundamental hydrologic behavior of the deeper aquifer
system. In addition, installation of one or more wells to the next deeper
aquifer may be required, as well as documentation of its use, hydrology,
and quality. Monitoring beyond the one year pericd specified above may
also be required. Furthermore, if the analytical results of soils mate-
rials indicate the presence aof pentachlorophenol at concentrations greater
than 1000 ppm, further field investigations sh uld cease immediately, and
the scope of work reevaluated and revised. In all cases, the review and
guidance of EPA shall determine whether additional sampling, additional

wells, additional analyses, or monitoring over a more extended period shall
be required.

SUBTASK 2F ~ NONSOIL MATERIALS INVESTIGATION

Objectives -- To determine the character and degree of contamination, if
any, of non-soil material encountered on the South Cavalcade Street Site to
facilitate evaluation of the disposition of these materials.

Methodology -- Non-soil materials encountered on the South Cavalcade Street
Site that are related to past wood treating and wood preserving operations
on the site or that appear to be abandoned and not directly under the con-
trol of or attributable to the current land owners shall be examined,
characterized and sampled for indications of contamination using appro-
priate techniques.
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Sampling Localities -- No specific sampling localities have been identi-
fied. The need to perform this subtask is dependent on the results of the
previcusty performed Field Investigation subtasks.

Analyses -- Analyses of non-soil materials shall be sufficient to determine
the nature and the extent of their contamination and to assess the most
feasiblie method of disposing of the materials. Engineering judgment is
necessary in selecting the tests and analyses to be performed.

Deliverables --

1) Complete descriptions of all non-soil materials encountered on the
s5ite

2) A map depicting the locations and extent of non-soil material
encountered on the site

3} Analytical laboratory results

001338

4) Copies of the field notes of the supervising gealogist or engineer
5) Copies of the chain of custody forms

Contingency -- The review and guidance of EPA is essential in addressing
the occurrence and contamination of non-soil materials encountered on the
Soyth Cavalcade Street Site. Consultation with EPA is required in asses-
sing what tests are necessary and whether exploration to completely deter-
mine the extent and degree of contamination of non-soil materials is
necessary. If the analytical results indicate the presence of pentachlo-
rophenol at concentrations greater than 1000 ppm, further field investi-

gations should cease immediately, and the scope of work reevaluated and
revised with EPA gquidance.

SUBTASK 2G - AIR QUALITY INVESTIGATION

Objectives -- To ascertain whether air emissions associated with contamina-
tion on the South Cavalcade Street Site pose a hazard, either in their cur-
rent state on the site, or in the event of their removal.

4-37



001339

Methodology -- pir quality analyses shall be a routine part of ail invasive

field investigations (Subtasks 28, 20, 2, and 2F) through use of field
monitoring instruments. These anatyses should assist in characterization
of the air emissions at the South Cavalcade Street Site and in assessing
whether removal of the contaminants on the site would constitute a hazard.

Background air quatity may be obtained using Tennax tube samplers for

volatile organics. Samples should be collected over a two-hour time

interval on three consecutive days.

downwind samples should be collected.
duplicate.

On each day, one upwind sample and two
A1l samples shatl be collected in

Analyses -- Thermal desorption (GC/MS) for velatile organics:
not EPA approved, but EPA development documents are available,

praocedure is

0C1339

Deliverables --

1) Laboratory analyses
2) Chain of custody forms

3) HMemorandum describing collection procedures
and sampling times.

and sampling localities

Contingency -- Should severe and extensive air emission hazards be en-

countered on the South Cavalcade Street Site, additional air quality

studies shall be necessary. These might include, but not necessarily be

limited to, installation of orie or more air quality sampling stations and ~
excavation of test pits for the purposes of investigating the emissions
that might occur if soil or non-soil contaminants are removed.

4.2.4 TASK 3 - PERFORM ENDANGERMENT ASSESSMENT

Objective -- To conduct an endangerment assessment to establish the extent
to which contaminants present at the site or released from the site

may
present a danger to the public health, welfare,

or the environment., The
endangerment assessment should evalyate conditions at the site in the
absence of any further remedial actions, i.e., it will constitute an asses-
sment of the "MNo-Action" remedial alternative. The endangerment assessment
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shall be conducted consistent with the EPA draft guidelines and will be

detailed encugh to conform at least to EPA's "Level 11" Endangerment Asses-
sment,

Methodotogy -- The following factors shall be constdered through the |
performance of eight subtasks:

Determine contaminants found at the site
Ascertain factaors affecting migration
Assess environmental factars

Evaluate exposure
Evaluate toxicity

Determine environmental impacts

0c1340

Determine data gaps and recommeadaticns
Quality assurance

* > & ¢ & & & @

SUBTASK 3A ~ DETERMINE CONTAMINANTS FOUND AT THE SITE

Information on the identity, quantity, form, and concentrations of contam-
inants found at the site should be summarized in tabular and or graphic

form and should be used as the basis for the transport and exposure models

outtined below, Specifically, data on source strengths and ambient con-

centrations in soil, groundwater, surface water, existing seeps, and air,

should be summarized. Special attention should be paid to the reltability

of analytical data, und the tabulations should ordinarily be Vimited to
data validated by acceptable QA/QC procedures.

A short list of contaminants of primary concern for hazard evaluation

should be compiled. This list should include, at a minimum, polynuclear

aromatic hydrocarbons {PAH's), arsenic, chromium, lead, and zinc. Apy

gther contamirants found at or near the site during the RI should be

screened for inclusion in this list. 1In particular, if creosols and

priority pollutant phenolic compounds are found ai or near the site during

the RI, these should be given special attention in screening., The screen-

ing of contaminaqts shall be based on quantities present, potential for
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exposure, and toxicity (using toxicity indiges ¢
fty criteria or unit risks). This information g
hazard index to permit comparison and ranking the relative h
each chemical foyund during the R with those of paAH's and th
above. Based on this ranking, a shor

«h as ambient water qual.
hould be yseq tg derive a
azards posed by
e metals listed
t list of contaminants of primary
concern should be compiled and a preliminary report prepared for review by
EPA and EPA's technical censultants. After approval of the short list by
EPA, the remainder of the endangerment dssessment may be limited to con-
sideration of the chemicals on the short 1ist,
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logical characteristics, and climate generated during the RI should be
Summarized to serve ag the basis of BXposure models, ag discussed below,

SUBTASK 3C - ASSESS ENVIRONMENTAL FATE OF CONTAMINANTS

Physical and chemica) Characteristics of contaminants shoyld be derived

from standard sources and shoyld be used tg characterize the environmental
persistence of each chemical, as wel] as it propensity tg migrate in var-

ious media and to transfer from one medium tgo anather.

in s0ils under the conditionsg Prevailing at the site, in
tendency to be sorbed to s0ils and other Mmate
their tendency to leach Into groundwater,

cluding thejr

rials present at the site, and
The last evaluation shoylq take
phenols or other solvents that
should take into account, to

into account the presence of hydrocarbons,
may increase leachability, This evaluation
the extent possible, differences in physical

and chemica) properties among
different species of PAH's and should evalyat

e the potential for differ-
ential persistence or mobility of the more toxic species,

Yation should be made of the mobility of comp

A similar eval-

Tead, and zinc (taking into account the chemi
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This information should be used to generate modals of contaminant migration

from the site. Specific routes of contamination that shoyld be modeled are
the following:

1) Leaching of contaminants into shallow groundwater aquifers, fol-
lowed by transport in shallow groundwater to points where ground-
water discharges to surface water or to areas where groundwdter may
be withdrawn for industrial use or other purposes.

2) Percolation of contaminants into deep groundwater,

3) If the result of No. 2 above, or monitoring of the deep groundwater

indicate the potential for or actual! transport of contamirants intg
the deep groundwater, the subsequent transport of contaminants in
the deep aquifer shoyld be modeled in detail, with the specific
goal of predicting concentrations of contaminants at future time
periods in areas where the aquifer is uysed for a drink

supply.

ing water

4} Surface run-off or erosion of soil particles into surface
drainage,

water

5) If the results of Ng. 4 above
indicate the potential for or

+ OF sampling of bayous off-site
actual transport of contaminants into

the fate of the contaminants in these
These models should take into account

dilution, degradation, spatial dispersion, biological uptake, and
biocencentration in food chains,

off-site surface waters,
waters should be modeled,

6) Offsite transport of sqils excavated durin
for the proposed Metrg facilities,

9 remedial actions ang

Other routes of transport that should he considered to the extent necessary

lization of PAH's or
St, and off-site track-
humans, or animals. These routes

to evaluate their potential significance include volati
other organic contaminants, transport of airborne dy
ing of contaminated soils by vehicles,

4-41
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need not be modeted quantitatively 1f semi-quantitative calculations show
them to be unimportant for exposure of sensitive receptors.

The objective of modeling contaminant transport {is to derive estimates of

ambient concentrations of contaminants both onsite and off-site and hence

to estimate exposure by human and wildlife recebtors. The modeling shouid
therefore be focused on areas where potential receptors have been identi-

fied and need not attempt to generate a detailed description of the move-

ment of low levels of contaminants into remote areas.

SUBTASK 3D - EXPOSURE EVALUATION

In the first stage in exposure assessment, the populations at risk should

001343

be enumerated. For human populations, this should incluae a description of
the number of distribution of residents and workers {both onsite and off-
site), the demographic characteristics of the population, and projections
for changes in future decades {obtainable from government and commarcial
sources)., At the South Cavalcade Street Site, an evaluation should include
the potential development of the site for a metro station and maintenance
and storage yard, Use of the site by construction workers, future mainten-
ance yard workers, and future Metro passengers should be summarized in
detail. If transport of contaminants to deep groundwater is found Yikely
to occur, the extent of likely use of the aquifer for drinking or other
purposes should be assessed. Any specially sensitive populations {child-
ren, older persons, etc.) should be identified. If off-site transport of
contaminants is found likely to occur, wildlife populations at risk should
be defined using information from governmental and private surveys, cup-
plemented by focused field investion if needed. EPA guidelines and current
practices shall be followed in compiling and presenting this information.

In the second stage in exposure assessment, scenarios for exposure should
be constructed. These scenarios should include at a wminimum the following:

e Direct contact with contaminated surface soils by present or future
users of the site;




¢ Direct contact with contaminated subsoils during future construce
tion projects, including contact with such soils after their
excavation and off-site or onsite disposal;

e Direct contact with contaminated surface soils following off-site
transport by surface runoff, erosion, or tracking;

@ Direct contact with contaminated shallow groundwater resulting from
surface infiltration, industrial use, etc.

¢ Ingestion of contaminated drinking water from the deep aquifer;

¢ Consumption of contaminated fish or shellfish following runoff into
neighboring hayous or other surface vaters,

SUBTASK 3E - EVALUATE TOXICITY

A detailed summary of the toxicity of each of the contaminants on the short
list should be prepared. These toxicity summaries should utilize the
reviews in EPA's Ambient Water Quality Criteria {AWQC} documents published
in 1980 as the initial basis for evaluation and should be supplemented with
more recently-published information on toxicity and human health effects,
For carcinogenic chemicals (including specifically PAH's, arsenic, and
chromium), the toxicity summaries should refer to subsequent upaated asses-
sments by EPA's Carcinogen Assessment Group (CAG). Computerized literature
searches should be conducted to identify any more recent studies that may
require consideration and/or modification in hazard assessment.

001344

Quantitative assessment of toxic hazards at predicted levels of exposure

should follow current EPA procedures. For noncarcinogenic chemicals,

exposure data should be compared to established "no-observed-adverse-
effects-levels" (NOAELs) to estimate margins-of-safety. For carcinogens,

exgosure data should be combined with estimates of "unit risks," which are

calculated using the linearized, multistage dose-response model. In both
cases, the variabiiity or intermittency of exposure should be taken into
account. The results should be compared and presenusing a matrix approach.
Potential endangerment will be considered present if for any identifiable

population group, the calculated population risks are greater than levels

generally regarded as of concern (105 op 1073, depending on circumstances)

gr the margins-of-safety are less than those usually considered adequate.

4-43
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9aps and questions, and it should incl
investigation, if necessary,

SUBTASK 3H - QUALITY ASSURANCE

The Endangerment Assessment shall be baseq exclusively on andlytical data

» unless there is
s 1If invalidated or partialiy

« In addition to QA/qQc for the
analytical data, the results of transport modeling, exposyre assessment,

ality Assurance, This sham

Deliverables -- an Endangerment Assessment Report covering the results of
performance of the eight subtasks
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4.2.5 TASK 4 - PREPARE ORAFT REMEDIAL INVESTIGATION REPORT

Objective -- Tq assemble into 3 single document, the resylts of the data
collection activities, analyses, and eval

Soeuth Cavalcade Street Site in terms of:

uations and to tharacterize the

¢ The nature, source, and toxicity of the contamination associated
with the South Cavalcade Street Site;

¢ The extent to which contaminants have migrated from th.
the concentrations of those contaminants; and

site and

8 The environmental and health impacts of the contamination.
The report shall include the following major section:

EXECUTIVE SUMMARY

1.0 INTRODUCTION

1.1 Site Background Information

1.2 Nature and Extent of Problem(s)

1.3 Overview of Report
2.0 [TE FEATURES
Geography
Demography
Land Use

3.0 CLIMATOLOGY

4.0 HYDROLOGY
4.1 Groundwater
4.2 Surface Water
4.3 Flood Potential
4.4 Orainage

5.0 GEOLOGY
6.0 SOILS

4-45
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7.0 HAZARDOUS SUBSTANCE S

-1 Waste Types, Composition, and Characteristics
Environmenta] Concentrations
2. Aip

~ ~
B e

.2. Groundwater

Surface Water
Soilg
Biota

oy o~y

2.
.2,
OZ.

O o

8.0 PUBLIC HEALTH AND ENVIRONHENTAL CONCERNS
-1 Potentia} Receptors
8.2 Publie Heaith Impacts
Environmenta) Impacts

9.0 MANAGEMENT CONSIDERATIONS

<l Disposal Practices
9, Regulatiogng

.
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REFERENCES
APPENDICES

Deliverab]es -~ The Draft R
Comment ,

emedia] lnvestigation Report; for EPA reviey and

4.2.6 TASK 5 - PREPARE FINAL REMED 1AL INVESTIGAT [ON REPORT

Objective -- Encorporation

of reviey Comments by Epa into the Remedial [p.
vestigation Keport,

4.3 FEASIBILITY STuDY
_-g-_.-_‘-———h___‘_—.

4.3.1 OBJECTIVE

the alternatives, reduce




the range of possibilities to one or more that appear to be the most cost-
effective. The principal goals are to recommend a remediation action that
encompasses the optimum combination of environmental benefit, ease of

design and construction, institutional preference and cost. Specific tasks

to be performed as part of the Feasibility Study are presented below.

4.3.2 TASK 6 -- DEVELOP REMEDIAL ALTERNATIVES
SUBTASK 6A - ESTABLISH REMEDIAL RESPOMNSE OBJECTIVES

Objective -- To establish a set of site-specific remedial response objec-
tives based on public health and environmental concerns and information
obtained during the Remedial Investigation.

001348

Methodology -- Site-specific information for the South Cavalcade Street
Site obtained from review aof the historic data, from the field iavestiga-

and evaluated to formulate a set of site-specific objectives for remedial
response. Basic guidance should be obtained from Section 300.68 of the
Hational Contingency Plan (NCP), 40 CFR 264 (RCRA), EPA'S interim guidance
documents, and the requiraments of other federal, state and local regula-
tions. Objectives for source control measures should be developed to
prevent or significantly minimize migration of contaminants from the site.
Objectives for off-site measures must prevent or minimize the impacts of

contamination that has migrated from the site or from a disposal facility

in which the contaminants will be placed. Consultation with EPA Region VI

should be an ongoing process in estahlishing the remedial response
objectives.

Deliverables -- A memorandum report briefly presenting the response
objectives and detailing the statutory and precedential backup.

SUBTASK 68 - I[DENTIFICATION OF REMEDIAL ALTERNATIVES

Objective -~ To develop a limited set of potential remedial alternatives
far source control and/or off-site remedial actions.

4-47

I tion program, and from the endangerment assessment should be consolidated

001348



Methodology ~- The set of remedial alternatives that have already been
developed should be refined, reduced, or augmented, as necessary, in con-
sideration of the information obtained dyring the field investigations on
the adjacent to the South Cavalcade Street Site and the endangerment asses-
sment. These alternatives shall incorporate the remedial response objec-
tives established above, but also shall include a no action and one or mere

options in which cleanup is not mandated. At least two of the alternatives

shall be consistent with relevant public health and environmental stan-
dards, including RCRA:

site alternative.

one for an onsite alternative, and one for an off-
The other alternatives should include those that exceed
applicable public health and environmental standards and those that do not
attain applicable or relevant standards, but reduce the likelihood of cur-

rent or future harm from the contaminants. In the latter case, one or more

alternatives should be included that closely approach the level of protec-

tion provided by the relevant standards, but do not achieve those stan-
dards.
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As before, the remedialt alternative should be directed toward

components of the environment: groundwater, surface water, sails, and non-
soils materials.

Deliverables -- A set of remedial response alternatives for review and
approval by EPA.

4.3.3 TASK 7 - SCREEN REMEDIAL ALTERMNATIVES

Object{ve -- To eliminate remedial alternatives that are clearly not feas-
ible or appropriate.

Methodology -- The list of remedial alternatives defined in Task 6, should
be subjected to an initial screening using five broad considerations:

1) Alternatives that are or may prove to be extremely difficult to
implement, will not achieve the remedial response objectives within

a reasonable period of time, or inciuded unproven or unreliable
technology should be excluded.

4-48
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2} Alternatives posing significant adverse environmental effects
should be excluded.

3} Alternatives that do not satisfy the response objectives and do not

contribute substantially to the protection of public health and the

environment should be eliminated. Source control alternatives must

achieve adequate control. Off-site alternatives shall minimize or

mitigate the threat of harm to public health, welfare, and the
environment,

4) Alternatives that do not meet the technical requirements of appli-
cable environmental laws (e.g., RCRA, CWA, TSCA, Safe Drinking
Water Act, UIC) most likely should be excluded from further consid-
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eration. Additional state and local regulations shall also be ad-
dressed as well as known institutional preferences.

operation and maintenance costs) far exceed thase of the gther
alternatives and that does nct provide substantially greater public
health or environmental benefits should probably be eliminated.
Screening for costs shall be conducted only after screening related
to public health and the environment has been performed.

Deliverables -- A memorandum summarizing the results of the screening

process, the screening procedures, aad the alternatives to be considered
for detailed evaluation.

4.3.4 TASK 8 - PERFORM LABORATORY STUDIES/PILOT TESTING

Objective -- To obtain additiomal information pertinent to the remaining

remedial alternatives through laboratory or bench-scale treatability

studies or pilot testing. The goals are to evaluate uncertainties with

respect to potential remedial measures and to establish engineering cri-
teria for final design.

I 5} Alternative whose costs (order of magnitude capital costs and
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Methodology -- Additional field investigations, labaratory studies, or
pilot testing needs shall be identified for the remedial alternatives
remaining after the screening process. Prior to commencing the field
investigations for the evaluation of the remedial alternatives, additional
information may be needed, either because new alternatives have arisen or
because special requirements. The benefits of combining, staging, or

phasing the different components of a potential remedial action must be
evaluated. Alternatives involving onsite treatment of surface water,
groundwater, or soils and non-soil materials are likely candidates for
pilot testing. The intent in performing this task is to delineate the
requirements, devise the needed procedures, and initiate testing for those
alternatives that are clearly viable, while the screening and evaluation of
remedial alternatives (Tasks 7 and 9) is in progress. In this way, the
Feasihility Study should not be unduly delayed.

Deliverables -- Memorandum report summarizing the tests performed, the
testing procedures and the test results.

4.3.5 TASK 9 - EVALUATE REMEDIAL ALTERNATIVES

Objective -- To evaluate the remedial alternatives remaining after the
initiat screening (Task 7), incorporating preliminary or final results of

the laboratory or pilot testing (Task 8) and any modeling performed as part
of the endangerment assessment. The goal is to arrive at a recommendation

of the most cost-effective remedial alternative or combinations of alterna-
tives for remedial action at the South Cavalcade Street.

Methodology -- The detailed evaluation of remedial alternatives shall be
carried out by performing six subtasks:

SUBTASK 9A - DETAILED DEVELOPMENT OF REMEDIAL ALTERMATIVES

Each remedial alternative should be developed in detail through considera-
tion of the factors found in 300.68(f) thraugh (j) of the NCP and at a
minimum shall include:
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Description of appropriate treatment and disposal technologies.

¢ Special engineering considerations required to implement the
alternatives (lnput to Task 8).

¢ Environmental impacts and proposed methods for mitigation of those
impacts, including costs.

¢ Operation, maintenance, and monitoring requirements of onsite
remedies.

¢ Off-site disposal and transportation requirements.

¢ Temporary storage requirements.

e Staging requirements ar capabilities.

o Capabitity for segmenting the remedial action.

.

Safety requirements for implementation of the remedial action (on-
site and off-site).

¢ CGompliance of off-site alternatives with RCRA and state and local
regulations.

SUBTASK 9B - TECHNICAL ANALYSIS

Each remedial alternative shall be evaluated for technical feasibility,
including reliability, implementability, and safety considerations.

# Retiability: Relijabiliity shall be evaluated based on effectiveness
and durability. Effectiveness relates to the degree to which a
remedial alternative can accomplish its design objectives.

Durability is a function af the projected length of time that the

effectiveness can be maintained. Each remedial alternative should

incorporated proven technologies that have a demonstrated,
dependable record of use and that are capable of accomplishing the
desired corrective results over the planned life of the remedial
action; operations, maintenance, and monitoring requirements should

be specified. The evaluation of effectiveness and reliability will

be in relative terms; alternatives that minimize or eliminate the
potential for further or future releases of contaminants to the

enviconment are considered more effective and reliable than those
that do not have the same capability.

4-51
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d development has been successfylly completed,
Factors to pe considered in assessing implementabi]it

of design and construction, the Capability fqr phasin
segmenting the remedial action into operable units ang discrete
areas of the site, and special engineering fequirements,

g9 or

¢ Safety: The safety of 3 remedial alternatiye is a reflection of
the Security and freedom from risk, loss, injury, harm, gr danger,

Major risks are from fire, explosion, ang eXposure. The scope of

safety considerations encompasses those living in the community
around the state ang those working on the site, either in

001353

ment. Thus, for each alternative, tpe extent that the pro
reduces gr eliminates the Propensit
be determined. The results can then be used tg calculate

the extent to
which exposure (and hence risk) is reduced

¥ia exposyre Pathways. The
results should be presented in tabular or matrix format tq facilitga

parison among various alternativeg, Alternatives that will fai) to
Public health risks tg acceptadble leyelg shall pe identifieq,

te com-
reduce
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SUBTASKS 9D - ENDANGERMEMT ASSESSMENT

For each alternative remaining after initial screening, the environmental
effects shall be compared. Adverse impacts need to be evaluated oniy

within the individual scope of each alternative. However, as described in

Section 3.4.4, detailed assessments may not be required for all alterna-

tives. In these cases, it is assumed that no adverse environmental affects

will be caused by implementation of the alternative plan. Known environ-

mental impacts of each alternative should be compared to the eavironmental
effects caused by the no action alternative and with gther alternatives
with recagnizable enviranmental impacts. Alternatives that fail to meet
applicable environmental standards and criteria shall be identified.

g01354

SUBTASK 9E -~ INSTITUTIONAL/LEGAL POLICY ANALYSIS

Institutional concerns include such facters as zoning and right-of-way
requirements, transportation restrictions, discharge and construction
permits, worker health and safety issues, and other aspects of existing
federal, state, and local regulations that might bear on the South
Cavalcade Street Site. Superfund remedial actions must achieve the fune-
tional equivalency to NEPA actions. Institutional concerns also include
coordination with federal, state, and local agencies and institutional

requirements, safeguards, and preferences in implementing the remedial
action. These coacerns shall be addressed.

SUBTASK 9F - COST ANALYSIS

The costs of each remedial alternative remaining after the initial screen-
ing {Task 7) shall be evaluated as a present worth cost, includirg total
capital costs and annual operating and maintenance costs for the life of

the project. In developing these costs, the following steps shall be
performed:

e Estimate capital costs and annual operating and maintenance costs
¢ Calculate the stream of payments and present worth




¢ Evaluate the risks and uncertainties in the cost estimates;
estimates should be within =50 and -30 percent of the actual costs

¢ Identify input data and reliability necessary to evaluate the cost
effectiveness of the remedial alternatives

These data can then be arranged in a tabular format to facilitate evalua-
tion of the alternatives.

SUBTASK 9G - SUMMARY OF ANALYSES AND RECOMMENDATIONS

The purpose of this Subtask is to bring together in a succinct summary the
results of the detailed evaluations performed in the previous five subtasks
(technical feasibility, public health, institutional, environmental, and
costs} and to recommend the most cost-effective remedial alternative. The
recommendation shall be Justified by comparison of the relative advantages
and disadvantages of the recommended alternative as compared to the other
alternatives evaluated, including the extent to which the remedial alterna-
tives meet the technical requirements and environmental standards of ap-
plicabte environmental regulations. To the extent possible, evaluation
criteria and considerations shall be applied uniformly to each of the
remedial dlternatives: special consideration will be addressed where neces-
sary. The most cost-effective alternative shall be the alternative with
the lowest present work cost that is technically feasible and that
adequately protects or mitigates the damages to public health, welfare, and
the environment.

Deliverables -~ The deliverables for Task 9 include an ora] briefing to £PA
on the completion of the remedial alternatives evaluation. The remedial
alternatives evaluated, the evaluation procedures, and the resylts shall be
detailed in the briefing as should the justification for selecting the rec-
ommended alternative. The summary table prepared in Subtask 9F should
provide the basis for the briefing.

4-54
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4.3.6 TASK 10 - DEVELOP CONCEPTUAL DESIGN

alternative.

Methodology -- A conceptual design shald
remedial alternative, The conceptuyal des
be limited to the foltowing:

be prepared for the recommended
ign should include, but wil] not

General engineering approach
Implementation schedule

Special implementation requirements

Institutional requirements

Phasing and segmenting Capabilities and requirements
Preliminary design criteria

Preliminary site and facility layouts

Estimated costs

I -- Capital costs

-~ Operations and maintenance costs
® Operating and Mmaintenance requirementsg

® Safety requirements for implementation
-- Off-site

-~ Onsite
-~ Costs of implementation
¢ Additional information as needed

Deliverables -- Memorandum report describing the recommended remedial

alternative and presenting the conceptual design.

4.3.7 TASK 11 - PREPARE DRAFT FEASIBILITY STUDY REPORT

Objective -- Tg pPresent the resylts of

the feasibility study; Tasks 6
through 9.

3.55
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Yetrodology -- A draft Feasibility Study Report shall be prepared summariz-

ing the results of Tasks 6 through 9. The report shall include the follow-
ing major sections:

Executive Summary
[ntroduction
1.1 Site background
1.2 Nature and Extent of Problem
1.3 Objectives of Remedial Action
Screening of Remedial Action Technologies
Technical Criteria
Environmental and Public Health Criteria
Institutional Criteria
Other Screening Criteria
Cost Criteria
Remedial Action Alternatives Development
edial Action Alternatives
.1 Alternative 1 (No Action)
3.2 Alternative 2
J.n Alternative n
Results of Laboratory/Pilot Tests
fnalysis of Remedial Alternatives
5.1 MNon-Cost Criteria
5.1.1 Technical Feasibility
5.1.2 Environmental Feasibility
5.1.3 Institutional Requirements
5.1.4 Endangerment Assessment
5.2 Cost Analysis
6.0 Summary of Remedial Alternatives
7.0 Recommended Remedial Alternative
References
Appendices

Deliverables -- Ten bound copies of the draft Feasibility Study Report.
4.3.8 TASK 12 - PREPARE FINAL FEASIBILITY STUDY REPORT

Objective -- To incorporate review comuents from EPA on the draft Feasibil-
ity Study Report into a final Feasibility Study Report.

Deliverables -- Ten bound copies of the final Feasibility Study Report.
The contents shall be the same as the draft Feasibility Study Report with
the exception that an additional section responsive to the review comments
shall pe included.
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4.4 ADDITEONAL REOUIREHENTS
=L UIREMENTS

4.4.1 TAsk 13 . PERFORM EPA DESIGNATED ACTIVITIES

» fact sheets, site diagrams, and other

informat oq shall ba Prepared at the "equest of EPA for Presentation at

Preparing the Recorq of Decision throy
mation, ang attendance at Meetings,
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Ueliverables -= Technical support

+ 45sistance, ang dttendance at meetings,
35 required,

4.4.2 Task 14 - PROJECT MANAGEMENT
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5.0 PROJECT MAMAGEMENT

5.1 ORGANIZATION

The project management organization of the South Cavalcade Street Site
RI/FS shall be designed to provide a clear line of functional and program

responsibility and authority, supported by a management control structure.
Basically, this control structure should provide for:

Clearly identified lines of communication and coordination
Monitoring of program budget, schedules and financial perfaormance
Managing key technical resources

Providing periodic financial management and progress reports
Health and Safety

Quality Control

00135¢9

The project team should be composed of managers and technical specialists

l who can fulfill, at a minimum, the following project roles:

Technical Advisor

Project or Site Manager
Quality Assurance Coordinator
Health and Safety Officer
On-site Coordinator

. ® o e & @

"Technical Specialists in the fields of
= Hydrogealogy
= Chemistry
- Engineering
- Toxicology
- Industrial Hygiene
« Air Quality

An organizational chart for the RI/FS project team is shown in Figure 5-1

The management staff will be directly responsible for the execution of all
field and analyt1cal activities conducted in support of alt hazardous waste

5-1
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SOUTH cavaL CADE STREET
SITE

USEPA REGIONAL SITE :
PROJECT OFFICER

REGIONAL siTE
MANAGER

QUALITY CONTROL

SITE MANAGER
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PROPOSED PROJECT ORGANIZATION CHART
FIGURE 5-1.
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-

site investigations and for ensuring that these activities are carried out

in strict compliance with the Quality Assurance and Health and Safety
Policies described in the PRP's Project Operations Plan.

For the purposes of the field investigations program outlined herein, the
onsite ceordinator {or equivalent) should be delegated responsibility for

the coordination and execution of the onsite field activities outlined in

Section 4.0 of this work plan. It is the onsite coaordinator's responsi-

bility to ensure that all field investigation tasks are conducted in strict
compliance with the PRP's Project Operations Plan. In this capacity, all
onsite field personnel will report directly to the onsite coordinator for
all matters directly relating to the Field investigation. 1In addition, all
onsite field personnel should be trained in proper health and safety
procedures, equipment operation, and field sampling techniques, and be
thoroughly familiar with Quality Control procedures.

Subcontractor personnel providing servies in support of this project will
perform such work in strict compliance with the appropriate contract spec-
ification for the activity. Responsibility for the health and safety of
subcontractor personnel will rest directly with the subcontractor.

It will be the responsibility of the Senior Geologist or Engineer to ensure
that the work perfarmance of subcontractors is consistent with all aspects
of the relevant contract specifications including health and safety. Any
observed significant variance that is not expeditiously corrected by the
subcontractor shall be brought to the immediate attention of the Project
Manager or the Health and Safety Officer, as appropriate.

5.2 DELIVERABLES

A comprehensive list of deliverables which will be submitted to the EPA is

shown in Table 9-1. The schedule faor submittal of deliverables is also
shown in this table.
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TABLE 5-1
LIST AND SCHEDULE OF DELIVERABLES FOR THE SOUTH CAVALCADE STREET RI/FS

WEEK DUE FROM

TASK SUBTASK DELIVERABLES PROJECT BEGINNING
] Work Plan, Interim Site Characterization Report, POP, Site Plan 6
0A Heatth and Safety Plan
08 Quality Assurance and Quality Control Plan
0C Site Specific Field and Analytical Plan
] Site Management Plan
1 1A Addenda ta the Site Plans and Interim Site Characterization Report 8
18 Addenda to the Site Plans and Interim Site Characterization Report
Ic Site Survey w/topography (base map) and overlays of current facilities and utilities
- of 1" = 100' as addenda to Iaterim Report on Existing Information and Site Plaas
L 1D Detailed documentation of wells occuring in the vicinity of the site. 1 mile radius
of site if on public record; one quarter mile radius of site if no public record.
2 2A 1) Results from field study and 2} laboratory analyses, 3} chain of custody forms, 4) 36
memorandum of field activitfes with field techniques documented.
28 i) Results from laboratery analyses, 2} chain of custody forms, 3) memorandum of
field activities with field techniques documented.
2C 1) €ontour and isopach maps and stratigraphic profiles and 2) memorandum with
alterations/modifications of subsurface boring/well installation programs as deemed
Racassary.
20 1} Borehole logs w/USC, blow counts, static water levels, 2) results of chemical
analyses, 3) results of geotechnical analyses, 4) copies of field nates of supervising
geologist/engineer,
2E i} Well Togs and compietion records for all newly installed shallow wells, 2) documentation

of the volume and disposition of all water removed from the wells, 3} copies of field
notes of supervising geoloist/engineer, 4) water level measurements and interpretations of
water table, 5) analytical laboratory results, 6) chain of custody forms {copies), 7) raw
data and results of all aquifer tests.
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TARLE 5-1 {CONTINUED) f

WEEK DUE FROM
TASK SUBTASK PELIYERABLES

PROJECT BEGINNING |

2F 1) Well logs and completion records for deep wells, 2) documentation of disposition E
of all water produced during development and sampling of deeper wells, 3) copies of !
field notes of supervising geologist/engineer, 4) anatytical Taboratory results, 5) E
chain of custedy forms (copies).
2G 1} Pescriptions of non-soil materials encountered on site, 2) map of locations and |
extent of these materials, 3) analytical laboratory results, 4) copies of field notes '
of supervising geologist/engineer, 5) chain of custody forms (copies). |
]
o3 -~ Endangerment Assessment 38 | .
e |
E 4 .- Draft Remedtal Investigation Report 37 g N
E i
‘ 5 - *Final Remedial lavestigation Report for the South Cavalcade Street Site 45 |
6 6A Memarandum report presenting response objectives and detailing statutory and 43
precedential backup.
68 Set of remedial responsa alterpatives.
) 7 -- Memorandum of results of remedial alternatives screening pracess, screening procedures, 47
‘ and alternative considered for detailed evaluation.
: 8 - Memorandum report of laboratory studies/piiot tests performed, testing procedures and 55
-] test results.

*Monthly memorandum of financial/technical reports.
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9-9

TABLE 5-1 (CONTINUED)

WEEK DUE FROM
TASK SUBTASK DELIVERABLES PROJECT BEGINNING
9 A~ -- :
gF Tabular summary of evaltuations of technological feasibility, institutional, public 58
health, and environmental, and costs as a basis for oral briefing to EPA.
10 -— Memorandum repert describing the recommended remedial alternative and presenting the 63
conceptual design.
11 -- Ten bound copies of the draft Feasibility Study Report 68
i2 - Ten bound copies of the final Feasibility Study Report 78
13 - Technical support, assistance, and attendance at meetings {as required) As needed
14 - Susmaries of project progress meetings As needed
-- Progress Reports Monthly
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5.3 REPORTING REQUIREMENTS

The project manager will prepare a monthly status (

progress) report
covering the technical and financial aspects of the

work assignment. These
reports will be submitted to EPA Regional Site Project 0fficer within 15
calendar days after the end of the reporting period. For consistency in

presentations, the content of the monthly status reports will follow the
format specified by the EPA.

The project manager will prepare a draft project report within the schedule
specified in the work plan. Each report will contain an- ex

ecutive summary
and be forwarded by cover letter.

After receipt of comments from the EPA,

a final report will be prepared and distribyted. The project report witl

conform to reporting requirements specified by the EPA.

In addition to preparation of these geliverables,

the project manager will
attend all monthly progress meetings.

Notifications to the EPA will be
prepared concerning any modificatigns or amendments to the work plan and at
completion of the project.

5.4 SCHEDULE

The schedule for conducting the RI/FS is shown in Figure 5-2,
project should take approximately 18 months to complete.

The antire

5-7
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8-g

TASK

I
2

3

MONTH © t 2 3 4 5 6 7 8 9 10 6 12 13 4 15 6 |7 1|8 9 20

CEVELOP WORK PLAN

COMPILE AND EVALUATE
BACKGROUND INFORMATION

PERFORM FIELD INVESTIGATION

PERFORM ENDANGERMENT

ASSESSMENT ! /EPA REVIEW
PREPARE DRAFT REMEDIAL : A
INVESTIGATION REPORT ~

PREPARE FINAL REMEDIAL
INVESTIGATION REPCORT

DEVELOP REMEDIAL
ALTERNATIVES

SCREEN REMEDIAL
ALTERNATIVES

PERFORM_ LAB STUDIES / 1]
PILOT TESTING

EVALUATE REMEDIAL
ALTERNATIVES

DEVELOP CONCEPT DESIGN

/rEPA REVIEW

PREPARE DRAFT FEASISILITY : 7
STUDY REPORT i ‘

PREPARE _FINAL FEASIBILITY
STUDY REPORT

PERFORM EPA DESIGNATED
ACTIVITIES

REPORTING AND MANAGEMENT  b—Oi—ti—b— .:—l—ﬁ—&—éz—é—én—d;—iu—l:—-n—lz—iu—ér

FIGURE 5-2.
PROPOSED PROJECT SCHEDULE FOR THE KOPPERS/CAVALCADE RI/FS

CAMP DRESSER A MGU(BEjH_?}‘oS‘&
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